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GENERAL DESIGN MEMORANDUM - NEW YORK SLOUGH (PII~’SBURG) ~0 SACRAMENTO

Pertinent Data for
Selected Plan

1. GENERAL DATA

Name Sacramento River Deep
Water Ship Channel,
California.

Authorization "An Act Making Supple-
mental Appropriations
for the Fiscal Year
Ending September 30,
19B5, and For Other
Purposes." Public Law
99-88, August 15, 1985

Rivers Sacramento River
Cache Slough (lower)

Counties and State Contra Costa, Solano,
Yolo, and Sacramento,
California

Purpos~ Navigation, Recreation,
and Wetland Enhancement

2. NAVIGATION DATA

Location New York Slough
(Pittsburg) to

Sacramento, California

Dimensions
Length 46.5 Miles

Controlling Depth 35 feet (below
-2.0 NGVD)
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Bot;t;om t4:i.dl:h (one.-~ay t;raf:t’ic)

lYe~ Yol"k Slough (l:):i.Lt, sl:)t,wg)
t;o Channel Mile (CM) 15.0 !}50 £eeL

Channel Mile 15.0 ’t;o Lhe
Ent;rance t;o t;he ~el’~mi~de
C, hannel (CM 18.6) 300 .Feet; "-

’the Ent;r’ance I:o .t;he Manmade
Channel (CM :1.8.6) t;o Pot"t;
o£ Secr’emen~;o 250 l~eet;

S:i.d e Slopes

Net~ York Slough .Lo Cl’~annel
Rile 15,0 iV on 4H

Charlne]. M:i.].e 15,0
t;o Po~L of: SacramenLo 1V on 31.~1

Dr’edged Mat:erie].

~mount; 2.!.,500,000 cu. yds.

D:i.sposal ar’eas 4,464 acr’es

3. RI!!Z:REATIO~I Del~e rr-ed

4. IqI:SI4 AMI.) MII...DI..II::I~.I DATA

M:i.t:igat;ior~....NeL].ar’~ds/Uplarlds De\te].Ol:)merl[; 6:~ acr’es
on Pr’ospec{; Island

Er~hancemerfl;....Net’;].ar~ds De~/e].o!:)menL Under" In~tes[;iga~ion
on ].o~er" Sherman Island

5. L.~N[) USE I)~1~

I:~e rmaner’rt; Change

£].a[;, .[::i.dal marsh and riparian habi.t:aL ~or +6~ ~cr’es
mit;igaLion

Submer’ged ].and con~er"t:ed Lo ~eLland Under" In~tes~J.ga~ion
habiha~ ~Or erlhance[nelql;

’Tidal mud-FZal: and [;:i.dal mar’sh (and
riparian) habi~a~; due Eo dr’edg&rlg along
sides oF channel 26,2 ~cr’es

................ C--0---9 0 5 6 9
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Temporary Change
Short term impact (1-2 year’s) as a result
of dredged material disposal on upland
habitats 4,464 acres

Temporary impact (7-10 years) as a result
of dredging on ~etland riparian habit;ats 25,8 acres

6, Economics (50 years at 8-1/8% and October 1985 prlce level)

First Costs
Federal $4~, ]. ~32,550
Non-Federal $~5,98~, 509

Total first cost $79,116,059

Annual Costs
Federal $ 3,576,490
Non-Federal $ 2,983,701

Total annual costs $ 6,560,191

Annual Benefits
Nau igat ion $.1.0,620,000

Tota 1 benef i t s $10,620,000

Net BeneFiLs $ 4,059,809

Benefit-Cost Ratio 1,6 to I

xii                                               ~.
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.i~                                            CHAPTER I - INTRODUCTION

1. Project status. - An investigation was conducted in response to
.resolutions by the House of Representatives Committee on Public Works, adopted
on 10 ~uly 196B and 11 December 1969. The Board of Engineers for Rivers and
Harbors (BERH) was requested to review reports pertinent to the Sacramento
River Deep Water Ship Channelo California, and determine whether any
modification of the existing navigation project is advisable, particularly to
the channel from New York Slough to the Port of Sacramento.

A Feasibility Report and Environmental Impact Statement (EIS) for
Navigation and Related Purposes were completed in ~uly 1980. The final
was filed with EPA on May 8, 1981. The Office of the Chief of Engineers (OCE)
approved the report on November 20, 19B1. The Feasibility Report was
transmitted to Congress for information on October 4, 19B3.

The Sacramento River Deep Water Ship Channel, California, navigation
project was authorized by "An Act Making Supplemental Appropriations for the
Fiscal Year Ending September 30, 1985, and for Other Purposes," as contained
in Public Law 99-88 dated August 15, ].985. The authorized project plan is
based on the selected plan contained in the Feasibility Report.

2. P~rpo~e and scope. - This design memorandum presents the selected plan
gor navigation channel modification between New York Slough (Pittsburg) and
the Port of Sacramento considering economic feasibility, local sponsor
affordability and environmental effects. Recreation development and social
and economic impacts of the selected plan are also discussed. This design
memorandum will be used as a basis for detailed design and ’For preparation of
the contract plans and specifications for the project between New York Slough
(Pittsburg) and Sacramento.

Description of the Feasibility Report plan.

a. Suisun Ba~ Channel. - The portion of the ship channel from Avon to
New York Slough (Pittsburg) is authorized for deepening to 35 feet and
widening up to 600 feet to provide two-way traffic as a unit of the San
Francisco Bay to Stockton (~ohn F. Baldwin and Stockton Ship Channels)
navigation project. The feasibility plan provided that in the event that this
channel is not deepened and widened under the San Francisco Bay to Stockton
authorization, it would be improved as part of the project plan.

b. Sacramento River Deep Water Shi~ Channel. - The project area is shown
on a general map in Figure I-l. The selected plan of improvement involved
modifications to three portions of the project reach.

(1) New York S1OUCL~h to 3unction Point ~Channel Mile 15.0~. - This
portion of the channel was planned to be deepened from 30 to 35 feet, and the
width increased from 300 to 400 feet.

(2) ~unction Point to Entrance to Manmade Channel ~Channel Mile
18_~_6~.6. - The width would remain 300 feet along this reach, and the depth would
be increased from 30 to 35 feet.

I-’l
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(3) Entrance to Manmade Channel to the Port of Sacramento. - This
portion would b~::d~p~’~-~:~6m: 30 to 35 feet, and the width increased from 200
to 250 feet.

Channel side slopes were planned to be 1 vertical on 4 horizontal in
the reach between New York Slough and Channel Mile 18.6 and i vertical on 3
horizontal from Channel Mile 18.6 to the Port of Sacramento. Approximately 30
million cubic yards of dredged material was estimated to be excavated and
pumped a maximum of 15o000 linear feet to 8 land disposal areas.
Approximately 3,500 acres of land would be required for disposal.

Dredged material disposal sites required for construction of the
feasibility report plan are shown on Figure I-2. Construction of dredged
material retention dikes or bulkheads.would be the responsibility of the local
navigation project sponsor. Q11 disposal sites would be diked and partitioned
to eliminate rapid return of effluent and thereby maintain water quality
standards established by the State Water Resources Control Board.

Recreation facilities were planned to be constructed at one dredged
material disposal site where a potential local sponsor had expressed the
wi11Engness to cost-share in its development and operation and maintenance.
The site is the Sandy Beach area located on the northern portion of the Corps
maintenance dredging disposal site in Solano County south of Rio Vista. It is
shown on Figure I-2. The facilities to be provided were day use and camping
accommodations. The day-use facilities included picnic sites, parking, a
swimming beach and restrooms. The camping accommodations would include
restrooms and other support facilities. A boat launching area and support
faci!ities were also to be provided.

Fish and wildlife mitigation was included in the feasibility plan to
offset any losses due to the pro~ect. To offset the loss of wetland habitat,
45 acres of a former dredged material disposal area S-12, Prospect Island, was
to be converted to a wetland habitat as recommended by the Fish and Wildlife
Service. To compensate for the loss of upland habitat, a maximum of 156 acres
on dredged material disposal areas would have been developed.

A mitigation feature included in the plan was a submerged sill or
some other alternative feature to control potential salinity intrusion. The
constr~ction of this feature was predicated upon the results of post
feasibility report studies and/or model tests.

4, ~uiremmnt~ of local ¢oo~eratlon. - The requirements of local
cooperation as contained in the Chief of Engineer’s 20 November 1981 report to
the Secretary of the Army are given below. The Chief’s report concurred with
the recommendations of BERH (Items 1 through 8) and added a ninth requirement
to conform to the Administration’s July 15, 1981, proposed legislation on
enhanced cost sharing.

The requirements of local cooperation for the authorized project have
since been updated to reflect the present proposed legislation on cost sharing
and requirements thereof. The draft local cooperation agreement for the
authorized project is discussed further in Chapter X and is presented in
Appendix H.
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As contained in the Chief of Engineers November 20, 1981 report the Local
interests ~ili:

(1) Provide without cost to the United States a11 lands, easements,
and rights-of-way required for implementation and later maintenance of the
project and~ for aids to navigation, including suitable areas determined bY the
Chief of Engineers to be required in the general public interest for initial
and later disposal of dredged material; and including necessary retaining
dikes, bulkheads, and embankments therefor, or the costs of such retaining
works, except for additions required solely for development of the recreation
areas;

(2) Hold and save the United States free from damages due to
construction and later maintenance of the project not including damages due to
the failure of such levees, except damages due to the fault or negligence of
the United States or its contractors;

(S) Accomplish without cost to the United States ali alterations and
relocations of highway bridges, buildings, utilities, and other structures and
improvements made necessary by the project;

(4) Provide and maintain without cost to the United States adequate
public terminals and transfer facilities open to ali on equal terms;

(5) Provide and nBintain without cost to the United States adequate
depths in vessel berthing areas and local access channels serving the
terminals;

(6) Share in the cost of fish and wildlife mitigation features,
including lands, in the same ratio as the remaining costs of the navigation
features;

(7) Provide a cash contribution for recreation equal to 50 percent
of the final separable costs, including lands, a11ocated to this function;

(B) Bear a11 costs of operation, maintenance, and replacement of
recreational facilities; and

(9) Agree to reimburse the Federal government for ali expenditures
for the construction of navigation features of the recommended plan, and a11
subsequent expenditures for maintenance and rehabilitation; except for
expenditures assigned by the Secretary of the Army to governmental vessels in
non-commercial service.

5. Deslre~ of local interests. - The Port of Sacramento, Sacramento City
Council and Chamber of Commerce, the West Sacramento District Chamber of
Commerce, and the Sacramento ~rea Commerce and Trade Organization desire
deepening the channel to stimulate industrial expansion, increase employment
in the area, and maintain the competitive position of the Port of Sacramento.
Many shippers and industries have expressed support for the pro~ect including
Proctor and Gamble, Arco, Diamond International, and Union Oii, among others.

C--090575
C-090575



6, Summary of selected p!an. - Th:i.s paragraph contains a brief summary of
the selected plan of improvement as developed from the feasibility plan and
described later in Chapter IV, Selected Plan and Project Requirements. "]’he
alignment of the channel and disposal areas .for the selected plan are shown on
Plate I, Sheets 1--6.

a. ~ation.- The selected plan provides "For deepening the existing
one-way navigation channel between tlme mouth of New York S!ough (Pittsburg)-
and the Port of Sacramento to 35 feet below mean lower low water (m11w) and
widening the channel for ship maneuverability and safety. The widths have
been further investigated since the feasibi].ity plan, and the channel will be
widened according to the tabulation below.

Selected Width as
Reported in

Reach Feasibility Plan Selected Width (ft)

New York Slough to %unction Pt. (CM15.0) 400 ~50
%unction Point (CM15.0) to Channel Mile 18.6 300 300
Channel Mile 18.6 to the Port of Sacramento 250 250

Material dredged from tlme channel, will be placed in confined upland disposal
areas.

The feasibi].ity report plan provided for the Suisun Bay channel between
~von and New York Slough to be deepened and widened under the Sacramento
River Deep Water Ship Channel project if it were not improved as part of the
San Francisco Bay to Stockton project.

Q contract to deepen the channel to 35 feet and widen the channel to 350
feet under the San Francisco Bay to Stockton project was awarded in 3anuary
1986. However, prior to construction, the need for a two-way channel was not
demonstrated. Therefore, the portion of the channel not needed For one-way
traff.i.c was reclassified "to the "inactive" status. The two-way width will
not be constructed until such time as the need is demonstrated and a project
local sponsor is obtained. For these reasons, this reach will. not be
described further in this memorandum.

b. Recreation. - The feasibility plan described the potential
development of recreation facilities at the Sandy Beach area located on the
northern portion of the Corps disposal site S-16. Solano County has
independently developed the site. Several local agencies have expressed
interest in the future development of recreation facilities on disposal si.tes
in Yolo, Solano and Sacramento Counties. Qt this time no local sponsors have
come forward; thus, recreation deve].opment will be deferred.

c. Fish and wild].ife mitiQation. -Sixty-three acres of agricultural
land on a former dredged material dispos.al site on Prospect Island is to be
converted .to a complex of wetland and riparian habitat as part of the
selected plan. This mitigation .feature will offset the loss or change of
habitat in other portions of the project area due to the project.

d. Wetland enhancement. In the 1980 feasibi1.i.ty report, coordination
with Federal and .State Fish and wildlife agencies had not revealed a
suggested site or sites on which enhancement of wetlands should be
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established through the use of dredged materials. The establishment of such
wetlands at Federal cost (up to $400,000) was authorized by Section 150 of
the 1976 Water Resources Development ~ct. Recently, several Federal and

.State fish and wildlife agencies have expressed interest in enhancing
wetlands in the project area on lower Sherman Island. The site is located
adjacent to .the ship channel. No development is planned at this time since
a11 the funding and environmental issues are not resolved. However,
additional coordination and investigation will be undertaken with the
interested agencies and organizations to determine, if the site could be
beneficially utilized to provide a net enhancement of fish and wildlife
values irl the project area. Future development will be based on resolution
of first the environmental issues and then any funding issues.

e. Salinit~a__tio~. - Post feasibility report studies and model
tests have been conducted and are reported in detail in Chapter V, Summary of
Technical Studies and in ~ppendix E, Salinity Studies. The studies and tests
have not conclusively identified a definable potential salinity intrusion
impact. A pre and post construction monitoring program will be conducted to
better define potential impacts. If a measurable and significant salinity
intrusion impact is defined, then mitigative measures such as a submerged
sill or other alternatives will be instituted. Post-authorization studies

and model tests will beconducted to evaluate mitigation alternatives.
Mitigation measures are not anticipated at this time, therefore they are not
described in this memorandum.

I-7
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CHAPTER II - DESCRIPTION OF THE AREA

7. Description of the project area. - The Sacramento River beep Water Ship.
Channel project is located in the Sacramento - San 3oaquin Delta region of ¯
northern California. The study area for this memorandum extends from New
York $1ough (Pittsburg) to the Port of Sacramento, a distance of
approximately 47 miles. The channel lies within Contra Costa, Solano,
Sacramento, and Yolo Counties and serves the marine terminal facilities at
the Port of Sacramento.

a. SolanoCount~. Solano County is centrally located between the San
Francisco Bay area and the Sacramento metropolitan area. Because of this
convenient location and abundance of land available for" development, Solano
County has experienced considerable population growth in recent years. From
1970 to 1980, its population grew 37% to236,300, and the county’s population
growth rate through the year 2000 is projected to more than double that of
the state.

From San Pablo Bay to the Sacramento Valley, Solano County covers a wide
variety of terrain. Between Vallejo in the southwestern corner of. the county
and the. central towns of Fairfield and Vacaville lie rolling hills. To the
east of Vacaville are the flat, fertile farmlands of the Sacramento Valley
and the communities of Dixon and Rio Vista. Along the south, the county is
bordered by Suisun Bay, with its.surrounding saltwater marshes, and the delta
of the Sacramento and San 3oaquin Rivers.

Solano County’s economy is diverse, but is anchored by a large and
relatively stable government sector. Mare Island Naval Shipyard in Vallejo
is a major nuclear submarine repair base for the U.S. Navy and is the
county’s single largest employer. Travis Air Force Base in Fairfield and the
California Medical Facility in Vacaville are also majorgovernment
employers. The 27,000 employees in the government sector make up more than
35% of the non-farm workers in thecounty. Wholesale and retail trade,
service industries, manufacturing, and agriculture are other major employment
groups.

The long-range trend is for continued population and economic growth in
the county.

b. Sacramento Countv.- Sacramento County is located near the center of
California’s~Central Valley, 85 miles east of.San Francisco and 95 miles west
of the Lake Tahoe resort area. Due to its location, Sacramento has
experienced a steady increase in population. From 1970 to 1980 its
population grew 23% to 780,391, and the county’s population.is projected to
be Io186,600 by the year 2000.

c. Yolo Countv. -~Yolo County lies in the southern Sacramento Valley
between the Coast Range and the Sacramento River. About two-thirds of the
county is covered with rich a11uvia1 soil of the Sacramento Valley and Yolo
Basin. From elevations of about 50 feet near the river, the land rises
gradually westward to 3,057 feet in the hills of the north Coast Ranges.

d. Contra Costa Count~. - A small portion of the project lies in Contra
Costa County so it is not described in detail here.

II.l
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8. Environmental settinel and natural resources. - Following is a summary
of the environmental setting of the study area. A more detailed description
of biological resources, water quality, land use, recreation and cultural
r~Sources is included in the Final Supplemental Environmental Impact
Statement and the Appendicies to this memorandum.

a. Geoloqy and soils. - The project area lies predominantly on the
western flank of the Sacramento Valley in the northern portion of the Great
Valley Geomorphic Province. The Great Valley is a large northwest trending
asymmetrical geosyncline filled with a thick sequence of primarily
continental and marine clastic sedimentary rocks of Jurassic to Recent age.
The thickest sequence of sedimentary rocks found in the Great Valley occurs
beneath the project area. These rocks rest on a basement probably composed
of basaltic or ultramafic rocks. Exposures in the project area are limited
to recent stream channel, fan, and basin deposits except for some Pleistocene
alluvial sediments exposed in the area known as the Montezuma Hills. The
project area is considered seismically active, the Midland fault zone being
the dominant structural feature. This. zone, active to at least Eocene time,
is northwest striking and parallels the project from Cache Slough until it
crosses the Sacramento,River at the tip of Grand Island. The Calaveras and.
Hayward fault zones are located several miles to the south.

Both organic and mineral soils occur within the project area. Deep
organic soils occur along the ship channel from Suisun Bay to Prospect
Island. The source of these soils is the water-saturated layer of rule reed
peat associated with the complex of sloughs and islands of the Sacramento-San
Joaquin Delta. Mineral soils are found north of Prospect Island and in fill
areas and natural levee deposits between Collinsville and the mouth of Cache
Slough.

b. C~imate.~- The climate of the project area is the mild two-season
Rediterranean type typical of California’s Central Valley. Temperatures can
exceed 100 degrees Fahrenheit in summer and occasionally fall below freezing
during the winter months. Approximately 95 percent of the mean annual
rainfall of 15 inches occurs from October through April. The prevailing wind
is from the south and southwest with a velocity of at least 8 miles per hour
(MPH) 50 percent of the observed time.

c. Hydrology.

(1) General. - Most of the water from the 64,000-square mile-
Central Valley watershed, or roughly one-third of the entire State of
California, drains through the Sacramento - San Joaquin Delta. The water
originates as runoff from winter rains in the valley and foothiIls and from
spring snowmelt in the Sierra. Three-quarters of the total annual flow
occurs between January and Ray, with January and February being the peak
months. The main tributary rivers to the Delta include: the Sacramento,
which produces 80 percent of the total runoff; the San 3oaquin (15 percent);
and other minor tributaries (5 percent). Before large scale water diversions
began, the mean annual outflow from the Delta was more than 30 million
acre-feet.~ The construction of many Federal, State and local water projects
within the watershed has cut the flow to its’present level,of about 16
million acre-feet per year.
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Besides diversion by upstream facilities, water is also removed from
the Delta. Agricultural pumping and vegetative transpiration take up around
1.8 million acre-feet, and ’the Contra Costa Canal, South Bay Aqueduct°
California aqueduct~ and Delta-Mendota Canal divert about 5millionacre-feet
per year, although their design capabilities could produce much larger
diversions.

(2) Nater surface elevation. - Water elevations in the study area
are influenced by hydrological and geological phenomena Rapid melting of
snow packs and rains in the tributary areas may greatly influence the water
levels of the waterways in the~.study area. Another significant factor which
influences the water levels is tidal action; The combination of heavy runoff
and tidal action may produce flood stages.              "

(3) Tidal hydraulics. - Tidal action is an important factor in the
development of any plan to improve the navigability of waterways in the study
area. Tidal ranges for an average tide and low advective outflow are 4.5
feet at Collinsville, 4.75 feet at 3uncti0n Point, and 6LO feet at the Port
of Sacramento.-

The closed end of the Sacramento River Deep Water’ Ship Channel and
the constrictive geometry~of the channel complicate the tidal hydraulics of
the ship channel between 3unction Point and the Port of Sacramento. The
tidal amplitude increases as a result of a harmonic oscillation created by
the closed end of the channel. The constrictive geometry increases the tidal
effect. The average tidal range at the port is 6,0 feet; the average tide
range for the river side of the lock is approximately 2.5 feet during periods
of low.flow.

d. Archeoloqy and history. - Much of the Prehistoric cultural record in
the study area has been altered or destroyed by agricultural operations,
industrial and urban developments, and water resources developments such as
.leveeing and dredged material disposal. The project area was first visited
by Euro-Americans in 1776 during a Spanish exploration of San Francisco Bay.
During the early nineteenth century, trappers frequented the area. After
completing the Central Pacific Railroad, Chinese laborers reclaimed the Delta
marshland by constructing levees. This resulted in agriculture being
dominant in more recent history.

e. ~etation. - Aimost the entire length of the Sacramento River Deep
Water.Ship Channel isbordered by agricultural lands on the landsides of the
levees. The agricultural vegetation includes row crops and orchards.
Natural vegetation in the project area consists of.stands of tidal marsh,
freshwater marsh, riparian trees and brush, and grass.

f. Fish and wildlife. - Significant resident and anadromous ’Fish
populations occur in the ship channel and interconnecting rivers and
sloughs. The waterways also provide important spawning and nursery areas -For
manycommercial and sport fishes. Diverse and abundant specles of reptiles,
amphibians, birds, and mammals inhabit the complex habitats created by the
combination of open waters, tidal.marshland, riparian vegetation, valley
grassland, and agricultural land. The area is an.important wintering ground
for waterfowl using the Pacific Flyway.
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g. Planktonic and benthonic orqanisms. - Phytoplankton and zooplankton,
the base of the aquatic "Food chain, exist in very high concentrations in the

¯Delta. Mysid shrimp, an abundant arm very important zooplankton species in
the Delta, is the chief food of young fish, especially striped bass. The
Delta also has a large and varied population of benthic organisms ~ith more
than 138 species identified in the system.

h. Ra~e, t~reate.p@d, 9r en~.a.ngered, plants and animals. - Presently
within the project study area, the Federal-register lists one endangered
mammal, one threatened insect, and two candidate faunal species (one small
mammal and one bird). Also, a Federally listed threatened plant (and
California rare plant) and a rare and endemic beetle are within the project
area. A list of these species and a discussion on the project in relation to
these species is presented in the Final Supplemental Environmental Impact
Statement which is attached.

i. Air quality. - The study area is primarily within the boundaries of
the Sacramento Valley Air Basin. Major pollution problems within the basin
are photochemical smog (oxidents) and particulate matter. Most of the
directly emitted particulate matter is the result of stationary sources
including agricultural burning. Mobile sources, including motor vehicles,
ships, boats, and airplanes, emit most of the oxidents.

j. WateF.qu~.i~. - The waters of the ship channel are used for
commercial navigation, water supply, fishing, recreation, and disposal of
irrigation return flows. These uses have different quality requirements. In
1975, the Central Valley Regional Water Control Board adopted a Basin plan
which included water quality objectives for the deep water channel and in
August 1978 adopted a similar plan for the Delta. Intermittent water quality
datacollected between 1963 and 1972 indicated that, except for salinity, the
water quality in the channel meets or exceeds the objectives. Salinity
measurements indicated that total dissolved solids often exceed the 500 parts
per million (ppm) objective between Mile 35 and the Port of Sacramento. This
was due primarily to saltwater ballast discharge from ships at the port.

k. ~ed~men.~.qu~li_~. - Since deepening the ship channel involves
dredging sediment and depositing it in dredged material disposal (DMD) sites,
sediment samples were analyzed at various locations along the channel. The
analyses recorded concentrations of zinc slightly above standards which is
thought to originate from irrigation leaching of Central Valley soi.ls which
are high in zinc. A more detailed review of the sampling results may be
found in Appendix G, and in the Final Supplemental Environmental Impact
Statement.

i. ~edged material disposal sites. - Fifteen sites have been
identified as dredged material disposal sites along the Sacramento Ship
Channel. These sites range from 98 to 663 acres and are required for
placement of 21.5 million cubic yards (cy) of material which will be dredged
in the channel deepening. Placement of dredged material will be controlled
so as to minimize placement of material on seasonal marshland or on riparian
woodland. Most of these DMD sites would be returned to their prior uses.

11-4

C--090581
C-090581



9. Existinq naviqation channels and proposed improvements. - In the
interest of commercial navigation, extensive improvements in the wate~ays
have been accomplished by the Federal government, as discussed in the
following subparagraphs.

a. Sacramento River. - The Sacramento River Deep Water Ship Channel
Project is a modification of, and a supplement to, the Sacramento River
Shallow Draft Navigation Project which was adopted by the River and Harbor
Act of march 3, 18gg, as modified by Acts of ig12, Ig27 and lg35. The
Shallow Draft Project provided for a channel IO feet deep at mean lower low
water, 150 to 200 feet wide from the mouth of the river to the "M" Street
Bridge (Capitol Ave,) Sacramento; thence 6 feet deep to Colusa, 5 feet to
Chico Landing; and such depths as practicable to Red Bluff (a11 depths being
at mean lower low water). The existing Sacramento River Deep Water Ship
Channel Project was authorized by the River and Harbor Act (Public Law 525,
79th Congress, 2nd Session) approved July 24, 1946. The principal features
of the project as authorized by Public Law 525 include the Deep Water Ship
Channel, Harbor and Barge Canal. The harbor consists of a turning basin of
the same depth as the ship channel (30 feet), 1,000 feet wide and 1,200 feet
long at Washington Lake. The barge canal, 11 feet deep and 120 feet wide
with lock and drawbridge, connects the harbor and Sacramento River. The Deep
Water Ship Channel is 30 feet deep and 200 to 300 feet wide from deep water
in Suisun Bay to Washington Lake, including flood control intercepting works
and drainage culverts. The project has been in operation for oceangoing
vessels since June 1963. Local interests were required to furnish all lands,
easements, rights-of-way, and dredged material disposal areas for the initial
work and subsequent maintenance; make all necessary utility changes; and
construct, operate, and maintain an adequate public terminal with necessary
utilities, rail and highway connections at the harbor. The Sacramento-Yolo
Port District provided the local requirements.

b. Suisun Ba~ Channel. - The original project was authorized by the
River and Harbor Act of 2 March 1919. It provides for a channel 300 feet
wide from Martinez to Antioch, California, 24 feet deep across the lower
shoal near Bulls Head Point, thence 20 feet deep across Point Edith and
Middle Ground Shoals, and thence 18 feet deep through New York Slough. The
original project was completed in 1920 at a cost of $130,000; about one half,
or $65,000, was contributed by local interests. The existing project was
authorized by the River and Harbor Act of 21 January 1927 as modified by the
Acts of 1930, 1935 and 1960. The existing project provides for a channel 300
feet wide and 35 feet deep to ~von and 300 feet wide and 30 feet deep to the
mouth of New York Slough, a distance of 13 miles, and for a channel 250 feet
wide and 20 feet deep south of Seal Islands from the main channel at Point
Edith, Mile 3, to the main channel again at Port Chicago, Mile 6. The
30-foot channel was completed in 1934 at a FedeF~l cost of $142,027. Under
the authority of the San Francisco to Stockton, California (John F. Baldwin
and Stockton Ship Channels) navigation project authorized by the River and
Harbor Act of 1965 as contained in Public Law 89-298, the channel is
authorized to be deepened from the existing depths of 35 and 30 feet to 45
feet between Martinez and approximately Chipps Island and to 45 feet from
Chipps Island to New York Slough. The authorization provides for widening
the existing channel bottom to 600 feet upstream-to Middle Point, east of the
piers at the Concord Naval Weapons Station at Port Chicago, and to 400 feet
upstream to the mouth of New York Slough. Since the deepening of the channel
to 45 feet from Avon to Chipps Island was contingent upon development of a
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refinery near .Chipps Island or development of other heavy industry requiring
deep-draft vessels, these improvements were deauthorized. The current
proposed improvements consist of a 35-foot deep channel 350 feet wide from
Avon to New York Slough. The channel between Martinez and Avon was deepened
to 35 feet under the authority of Section 107 of the 1960 River and Harbor
Act (Public Law 86-845) subsequent to authorization of the San Francisco Bay
to Stockton project. The deepening of the existing channel to 35feet from
Avon to New York Slough began in 3anuary 1986 as part of the San Francisco
Bay to Stockton project and ali work is expected to be completed by mid-1987.

c. Downstream Channels.

(1) San Pablo BaK. - The existing project was adopted or modified by
the River and Harbors Acts of 1911, 1917, 1927, 1938 and 1945. It provides
for a channel 600 feet wide, 35 feet deep and approximately 8 miles across
Pinole Shoal. Recent authorization for the Pinole Shoal channel, which is
within the limits of the San Pablo Bay and Mare Island project, allows its
present 600-foot bottom width to be widened an additional 45 feet and the
channel lengthened by approximately 9 miles to connect the naturally deep
waters of San Pablo Bay and Carquinez Strait. ’The maneuvering area near the
Union 0il Company wharf at 01eum would be deepened to 45 feet and enlarged to
accommodate larger tankers. Also, a 45-foot deep and 600-foot to 800-foot
wide channel is planned to be excavated through the shoal areas of upper
Carquinez Strait near the Martinez-Benicia bridges. A maneuvering area south
of the main channel in the vicinity of the Shell and Lyon (Tosco) Oil Company
piers at Martinez would be deepened to 45 feet. The channel would taper to
approximately 300 feet wide at the Interstate 680 highway bridge and the
Southern Pacific Railroad Bridge to utilize the existing navigation openings
through these bridges. The primary users of the channels are commercial
ships traveling between Suisun Bay and Central San Francisco Bay.

(2) West Richmond Channel. - Authorization under the Act of October
27, 1965 provides for deepening of the existing Long Wharf maneuvering basin
to 45 feet and the construction of the West Richmond channel, 600 feet wide,
3 miles long and 45 feet deep through the west navigation opening of the
Richmond-San Rafael Bridge. The primary users of this channel will be
commercial ships traveling between San Francisco Bay and upstream ports.i

(3) San Francisco Bar. - The San Francisco Harbor project extends
from the Pacific Ocean offshore approach channel (through San Francisco Bar)
to the San Francisco Airport. The original project was adopted by various
Congressional Acts from 1868 to 1922, and provided for channel dredging and
rock removal. The project was modified to existing dimensions by Rivers and
Harbors Acts of 1927, 1939, 1935, 1937 and 1965 which provided for dredging a
channel 2,000 feet wide and 55 feet deep through San Francisco Bar for a
length of 4 miles. Construction of the authorized plan is completed. The
San Francisco Bar or Main Ship Channel is the only deepwater ocean entrance
to San Francisco Bay and is used by a11 ocean-going shippers in the Bay Area.

d. Flood control. - Flood protection measures in the study area have
been developed as part of the Sacramento River Flood Control Project. This
project is a joint Federal-State-local interest venture which includes an
extensive                   ~
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system of levees, overflow weirs, leveed and unleveed bypass channels, and
bank protection works. This project provides flood protection from
Collinsville to near Chico along the Sacramento River. In most cases, levees
are located adjacent to the channels and were constructed with borrow from
the channels. The levees are subject to damage by flood flows, wind and
tidal action, and vessel wavewash.

The Central Valley Project (CVP) of the. U.S. Bureau of Reclamation is a
multi-purpose development and is also authorized to make releases for
navigation. Principal storage units in the Sacramento Basin are Shasta Lake
on the upper Sacramento River, Folsom Lake on the American River and Auburn
Dam which is planned for construction on the American River upstream from

Folsom Lake.

10. Transportation facilities and service~. - Because of its locational
advantages in relation to other areas in the western United States,
Sacramento is in the unique position to provide multi-modal transportation
facilities capable of handling shipments by surface, air, or water. These
transportation facilities, combined with the fact that Sacramento is located
near the center of California’s great Central Valley, make it an ideal base
for certain industrial activities including manufacturing, processing,
warehousing, and marketing. Sacramento’s transportation advantage is also
improved by its important role as a regional distribution point to other
shipping centers of-the Pacific Basin as well as to other parts of the United
States,

The Sacramento area is located at the junction of two mainline
transcontinental railroads, the Southern Pacific and Santa Fe Railroad
Company and the Union Pacific System. Due to recent mergers in the railroad
industry, the Southern Pacific and the Atchison, Topeka and Santa Fe
Railroads are now one railroad called the Southern Pacific and Santa Fe
Railroad Company. In addition, the Union Pacific System emerged from the
merger of the Union Pacific, Missouri Pacific, and Western Pacific
Railroads. The Sacramento Northern, a short-line carrier, which is a
subsidiary of the Union Pacific System, offers rail service to Sacramento
Valley markets. Both the Southern Pacific and Santa Fe Railroad Company and
the Union Pacific System have large rail yards in the Sacramento area. One
of the largest switching yards west of Chicago is located within the
Sacramento area and is operated by the Southern Pacific and Santa Fe Railroad
Company. The yard has a daily capacity of 9,000 rail cars. The Port of
Sacramento has a 200-car holding yard.

Four major freeway systems bisect the area. Interstate 80 and U.S. 50
are major east’west directional arterial highways. Interstate 5 and U.S. 99
are major north-south highways. These routes, together with other converging
freeways, lend ready access to markets throughout the 11 western states.
Interstate 80 and 5 are immediately adjacent to the Port of Sacramento.
Forty-one regularly scheduled truck lines and some 500 contract carriers
service the Sacramento.area.

The Sacramento Metropolitan Airport is located 12 miles north of the
downtown core area and is surrounded by agricultural land. The airport is a
modern facility with up-to-date navigation and safety equipment. The land
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area encompasses 3,700 acres, 600 of which are utilized for structural
improvements. Several major carriers (United, PSA, Western, Air California0
American, Republic and Frontier) and four commuter carriers serve the
airport. There are also a number of smaller public and private airports
within the study area and numerous unpaved airstrips. In addition, there are
three major military airfields in the area: Travis at Fairfield and
McClellan and Mather at Sacramento.

.Deep draft navigation improvements in the area include the existing
Sacramento River and Suisun Bay Deep Water Ship channels. These channels
currently provide deep water access to the Port of Sacramento for fully
loaded ships up to about 18,000 deadweight tons (dwt). Larger ships must be
partially loaded and/or await higher tides before using the channels.
Between 120 and 130 deep-draft vessels use these channels annually to
transport primarily bulk commodities to and from the Sacramento Valley
region. Also, within the study area is a shallow draft channel in the
Sacramento River which provides a 10-foot depth at m11w between deep water at.
3unction Point (Mile 15.0) and Sacramento. This channel is currently used
mostly by small craft with drafts less than 10 feet. Due to lack of use by
commercial vessels, the shallow draft channel authorized depth has not been
maintained since 1973.

11. Vessel traffic. - During the period since the opening of the Port of
Sacramento in 1963 to 1983, 2,650 deep draft vessels moved through the port
and carried 30 million tons of cargo. In considering the deepening of the
existing channel to Sacramento, the characteristics of the existing vessel
fleet utilizing the channel were reviewed.

a. Dry bulk carriers. - Bulk carriers calling at the Port of Sacramento
range in size from about 15,000 to 60,000 dwt with design drafts from 29 to
42 feet. However, shippers prefer to use vessels in the 18-20,000 dwt range
due to the limited depth of the existing channel. These vessels can be fully
loaded at the port and can then proceed directly to their destination. It is
becoming increasingly difficult to charter ships in this size range since
most of these vessels have been replaced by larger ships. Therefore, shippers
must charter larger vessels (20-60°000 dwt) which need to be "topped-off" at
other west coast ports or operated at less than their design drafts. This
practice increases shipping costs. Table If-1 shows the principal
characteristics of typical dry bulk carriers which loaded grain at the Port
of Sacramento during the 1976-B3 period. Most of the grain loaded at the port
is backhaul traffic for bulk vessels which transport steel products and
automobiles to the west coast. The bulk vessel which calls at the Port of
Sacramento on a regular b~sis" to load rice for Puerto Rico is the integrated
tug-barge (ITB) California Rice Transport. This vessel is 656 feet long, has
a beam of 85 feet and a maximum loaded draft of 31.5 feet. It has a cargo
capacity of about 32,500 short tons~and makes seven trips per year between
Sacramento and San 3uan, Puerto Rico. The ITB normally loads about 18,000
tons of :milled rice at Sacramento and then proceeds to the Pacific Northwest
to top-off with aluminum and lumber destined for east coast markets. On the
return voyage to the west coast the vessel carries about 30,000 tons of
phosphate rock from 3acksonville, Florida, to the Port of Stockton.

Dry bulk fertilizer arriving at the Port of Sacramento from Norway and
Belgium is transported in medium-size bulk vessels between 24,000 and 30,000
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TABLE 1"I-1
S,’~IPLE OF VESSELS LORD]3qG GR,q]]q fit THE PORT OF SfiCP, N4ENTO

1976-83

Year Design 5ailing Tons
Vessel Built    DbJT Length       Beam    Draft Draft Cargo Loaded Destination

Pan Pacific 1966 25,040 585’ 8" 75’ 1" 34’ 1" 30’ 6" rice 20,235 South Korea
Pacglory 1974 22,593 539’ 2" 75’ 2" 32’ 4" 30’ 6" corn 21,041 Japan
On Lee 1970 35,657 655’ 5" 91’ 5" 36’ 10" 31 ’ 5" wheat 30,166 People’s

public o¢
China

Ace Pioneer 1976 16,588 557’ 10" 86’ O" 29’ lO" 30’ 6" wheat 16,421 Japan
Pan ~stern 1967 52,~5 700’ 0" 96’ 2" 41’ 10" 30’ 0" r~ce 33,075 5ou~h Korea
Rs~a Prosperity 1974 26,900 581’ 4" VS’ O" 34’ 3" 31’ O" r~ce 23,681 ~n~lade~h
5hea~ Royal 1972 38,711 656’ 0" 88’ 9" 36’ 7" 28’ 0" e£ce 27,305 Sy~£a
Sunny P£onee~ 1975 ZO,Z03 518’ ~" 76’ 11" 31’ 3" 30’ ~" uheat ].8,682 3apart
Lynton Grange 1976 25,600 600’ 6" 74’ 8" 34’ 5" 30’ 6" uheat 23,4~ Bangladesh
Causeuay 1976 60,740 736’ 3" 106’ 0" 41’ 4" 29 2" rice 39,225 ~angladesh
~azonas 1975 25,604 591’ 7" 75’ 1" 33’ 6" 29’ ~0" uhea~ 20,9~ BrazLl
Kate N.L. 1%5 34,602 604’ ~" 85’ 9" 36’ 3" 28’ 9" uheat Z4,182 IndSa
KyrakatEn9o 1967 52,733 716’ 9" 102’ 2" 39’ 5" 30’ 10" uheat 37,~9 People’s Re-

public o~
China

Rndros City 1%7 3%79~ 623’ 4" ~0’ 9" 37’ 3" 29’ 8" rice 29,N8 Italy
Hasselt 1974 30,668 623’ 4" 75’ 6" 35’ 1" 30’ 0" uheat 24,556 5oviet Union
Rlka£os 1~75 1%030 506’ O" 7#’ 10" 30’ 2" 30’ ~" corn 19,711 Japan
Rtlant~c Heritage 1969 29,168 593’ 2" 91’ 3" 35’ 1" 28’ 9" rice ~,~6 ItaIy

Lago Ha~hue 1970 15,061 474’ 6" ~7’ 10" 30’ 4" 31’ 0" uheat 16,017 Chile
Pac~’~c De~ende~ 1968 20,5Z0 5ZO’ O" 74’ 3" 30’ 1" 31’ ~" r~ce 1%’)% ~ndones~a
Kauo Rlkyon 1961 16,230 534’ 4" 65’ 7" 30’ 10" 30’ 4" rlce 16,436 5pa~n
Kavo Xi~’ias l~&l 40,3q7 669’ ii" 90’ 7" 38’ 7" 30’ 5" rice 29,423 ItaIy
Larry L 1970 ZT, 306 597’ I" 75’ 2" 34’ ii" 30’ 5" ~heat 21,600 Soviet Union
Kyuko Mal’u i~78 51,658 655’ ii" i05’ 8" 40’ ~" 30’ I0" uheat 36,904 People’s

public o~
China

Maria Voyazides 1971 29,202 593’ 2" Y5’ if" 35’ O" 30’ 3" rice 24,595 Bangladesh
GeoFgina Glo~ 19&2 27,593 577’ 0" 75’ 0" 3&’ i" 31’ 0" uhea% 21,934 Soviet Union
Panel £ybin 1975 23,625 555’ i~" 80’ 10" 32’ 6" 31’ 2" uheat 21,197 Soviet Union
Gosplc 1977 37,83& &lS’ 9" 93’ 2" 35’ 2" 30’ &" Lice 32,554 Indonesia
MaPitime Investo~ 1976 41,035 &02’ 3" 90’ 8" 39’ 4" 29’ 7" rice 29,994 Italy
Rtlantic Charity 1970 28,793 591’ 7" 75’ 2" 34’ ii" 31’ 4" ~hea% 24,953 3o£dan
Rayni Kota~i 1974 23,307 53~’ 3" 75’ 2" 33’ 1" 32’ O" ~ice 21, 360 South Korea
L~ly Village 1~7~ 2&,600 600’ 7" 72’ 7" ~’ 5" 32’ 0" ~ice 23,8&2 South Korea
Hal Soo 1975 30,697 585’ 3" 88’ 3" 35’ 0" 31’ i0" rice ZT,01Z South Korea
Bogasarl Dua 1977 33,747 655’ 3" 86’ 4" 33’ 0" 31’ 6" ~hea~ 33,073 Indonesia
Flores 1968 27,738 607’ 6" 79’ 3" 32’ 19" 31~ 7" ~hea% 27,698 Indonesia
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Table II-2

Sample of Vessels Unloading Fertillzer

DESIG~ INBOUND
VESSEL D!4T LENGTH BEAM DRAFT DRAFT

Star Daranger 27,890 564’ 0" 85’ 2" 34’ 2" 30’ 4"

Star Atlantic 29,709 564’ 0" 85’ 2" 35’ 4" 31’ 0"

Star Columbia 27,890 564’ 0" 85’ 2" 34’ 2" 29’ 6"

Star Heranger 27,890 564’ 0" 85’ 2" 34’ 2" 29’ 6"

N.R. Crump 28,939 593’ 10" 95’ 11" 34’ 4" 27’ 8"

Temple Inn 24,090 534’ 4" 75’ 2" 34’ 2" 29’ 6"

Cape Antibes 24,090 534’ 4" 75’ 2" 34’ 2" 22’ 9"

Star Luzon 29,709 564’ 0" 85’ 2" 35’ 4" 22’ 0"

Star Malaysia 29 486 564’ 0" 85’ 2" 35’ 4" 26’ 0"

Star Indonesia 29,709 564’ 0" 85’ 2" 35’ 4" 26’ 6"
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dwt. These vessels have design drafts from 34 to 35.5 ’Feet and. must stop at
the Port of San Diego to discharge cargo before calling at Sacramento. The
vessels shown in Table II-2 are typical of the specially strengthened bulk
carriers used in this trade. A special requirement of these vessels is that
they must be able to sail with two holds empty since cargo is discharged at
more than one west coast port. These vessels carry lumber and other forest
products from the Pacific Northwest on their return "trips to Europe. The
anhydrous ammonia which began arriving at Union Chemical’s fertilizer
terminal located on the channel in May 1978 is being transported in the first
U.S. flag liquid ammonia carrier, the S.S. Cornucopia. This vessel is 623
feet long with a beam of 90 feet and has a maximum draft of 31.8 feet. Cargo
capacity is 23,000.short tons (32,000 cubic meters) with a full load
displacement of 37°500 long tons. Cargo gear includes four independent
insulated tanks which can carry the liquid ammonia at -28°F.

Bulk vessels carrying logs from -the Port of Sacramento range in size
from about 16,000 to 20,000 dwt with loaded departure drafts of 29 to 31.8
feet. Larger vessels between 20,000 and 60,000 dwt are also used for Iog
shipments but must be partially loaded because of draft limitations. Most of
"the iog vessels calling at the port transport a considerable amount of cargo
on deck to achieve sufficient volume. To facilitate this, the heavy-lift
cranes on board the vessels are mounted on pillars to provide space for deck
cargo and to swing clear of a full deck load. Ballast from 2,000 to 4,000
long tons is common on Iog carrying vessels -to balance the logs stowed on
deck. The largest Iog vessel to call at the Port of Sacramento has been the
Eastern Grace (March 1982) with a deadweight capacity of 58,581 tons. The
principal characteristics of typical vessels being used to transport logs
from the Port of Sacramento are outlined in Table II-3.

Table II-3
Sample of Vessels Loading Logs

DESIGN SAILING TONS
VESSEL              D~FF LENGTH BEAM     DRAFT DRAFT LOADED

Natasha 29.623 574’ 7" 85 5" 33’ 9" 30’ 8" 20 609
Eastern Cherry 19.41B 512’ 4" 74 4" 31’ 3" 30’ 5" 15 064
Asia Botan 18 820 508’ 8" 75 0" 29’ 4" 30’ 6" 14 512
Shinyu Maru 20,009 502’ 0" 77 6" 30’ ii" 30’ 6" 15 804
Sunny Wealth 18,546 469’ i0" 75 0" 30 0" 29’ 2" 13 244
Toshin Maru 16,549 465’ 9" 71 7" 29 I0" 30’ 2" 13 769
Maritime Queen 19:297 512’ 4" 74 4" 31 3" 31’ 0" 14 603
Asia Beauty 25,401 576’ II" 83 5" 31 2" 31’ 6" 20 684
Pacific Trader 20 000 555’ 10" 75 0" 33 8" 31’ I" 17 236
Midas Rhine 19 125 627’ 6" 75 0" 30 I 30’ 2" 13 467
Sacramento 16 549 465’ 9" 71 7" 29 i0" 31’ 6" 14 306
Jupiter 19 480 684’ 9" 102 0" 32 I" 31’ 2" 13 227
Eastern Lily 18 244 479’ 2" 75’ 0" 30 i" 29’ 2" 12,371
Korean Crystal 17,249 480’ 4" 74’ 4" 29 4" 30’ 2" 11,734
Van Hawk 24 323 541’ 11" 80’ i0" 31 2" 31 6" 17,852
Mammouth Fir 32,646 597’ i" 88’ 9" 35 5" 29 6" 6,671
Ocean Log 16 961 475’ 10" 75’ i" 28 6" 27 8" 11,227

¯ Seine Maru 40 543 602’ 7" 90’ 7" 39 6" 24 6" 7,217
Eastern Grace 58 581 742’ 8" i02’ 2" 40 8" 25 2" 3,798
Diamond Star 16,482 465’ 8" 71’ 7" 29 I0" 31 2" 11,990
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b. Wood chiEvessels. - Bulk wood chip vessels were built specifically
to supply the paper and fiberboard industry in ~apan with pulpwood in the form
of wood chips. The vessels are unique from conventional bulk vessels because
of the low density of the cargo carried. Wood chips stow at one-half to
one-third the density of other bulk commodities such as grain and phosphate
rock. Wood chip vessels are therefore considerably deeper and slightly wider
beamed than conventional vessels. Even at that, a typical wood chip vessel
does not have sufficient volumetric capacity to stow more than about 70
percent of its deadweight capacity. Growth of the wood chip trade has resulted
in the construction of 76 wood chip vessels aggregating over 2.5 million dwt.
Table II-4 shows the wood chip vessels which called at the Port of Sacramento
during the 1976-83 period. Most of the wood chips moving through the port. are
being transported by vessels in the 41-43,OOO dwt range. These vessels have
hold capacities of 2.9-3.O million cubic feet and carry between 27,500 and
32,OOO tons of wood chips. The stowage factors on the wood chips are
generally 90 to 105 cubic feet per ton depending on the moisture content of
the chips. The sailing drafts of these vessels range from 29 to 30 feet, and
they represent the maximum size wood chip vessels that can presently load at
the port with the existing channel dimensions.

The largest wood chip vessels in the world fleet are used to transport
wood chips from Australia, South Africa, and the Pacific Northwest to ~apan.
Therefore, vessel dimensions, especially beam, are not limited by the Panama
Canal. The dimensions of these vessels are presented-in Table II-5. The
largest existing wood chip vessel is the 57,897 dwt Eden Maru, with a 4.2
million cubic foot hold capacity, a length of 736.5 feet, and a beam of 115
feet. It is primarily used to transport eucalyptus chips from Australia to
~apan but has also called at Coos Bay, Oregon, and l.ongview, Washington, for
loading. It is expected that wood chip vessels in the 46-58,000 dwt range will
call at the Port of Sacramento in the future if a deeper channel is provided.
Based on a detailed review of actual loadings of the large wood chip vessels

-at ports in the Pacific Northwest and information provided by vessel
operators, it is estimated that wood chip vessels in the 46-58,OOO dwt range
could fully load at the Port of Sacramento without requiring drafts greater
than about 32 feet. A channel depth of 35 feet below m11w would carry all
vessels with few tidal delays.

12. Traffic densities. - Table II-6 presents a summary of vessel calls at
the Port of Sacramento between initiation of activities in 1963 and 1983.
While it is evident that the number of calls have moderated somewhat in recent
years, the number of vessel calls have increased dramatically at the port.
The decrease in vessel calls at the port in 1982 and 1983 are the result of
the worldwide recession and the Payment-ln-Kind program. Vessel calls are
projected to increase in the late 1980’s as agricultural constraints are
relaxed and the economic situation continues to improve. Table II-7 presents
a summary of vessel calls by design draft at the port in 1983. The loaded
drafts of the vessels at the port may have been less than the design draft,
meaning that they were light (less than fully loaded). Thirty-six percent of
the vessels calling at the Port of Sacramento in 1983 had design drafts of 36
to 38 feet. Twenty-three percent of the vessels had drafts of 34 to 35 feet.
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Table 11-4

Sample of Vessels Loading Wood Chips at the Port of Sacramento
1976 - 1983

Year
Vessel Built DWT Length Beam     Desiqn Draft

Rlphine Rose 1969 42,124 649 I" 99’ 0" 36’ 2"
Chuetsusan Maru 1967 28,209 577 5" 84’ 2" 35’ 1"
Dai Honshu Maru 1974 43,272 599 1" 91’ 5" 42’ 0"
Dairun F1aru 1973 42,322 638 10" 99’ 11" 36’ i"
Eastern World 1973 37,911 643 1" 96 9" 35’ 7"
Eaton Gloria 1975 42,174 639 10" 98 7" 36’ 2"
Ehine Maru 1970 28,991 642’ ii" 96 6" 29’ 8"
Golden Grampus 1975 37,300 643’ 0" 96 7" 35’ 6"
Grand Zodiac 1975 31,304 570’ 10" 91 3" 32’ 9"
Honshu Gloria 1975 41,962 639’ 9" 98 6" 37’ 8"
Honshu Maru 1967 22,109 534’ 10 77 11" 31" 11"
Hourai Maru 1972 25,918 575’ 2" 77 4" 32’ 11"
3ugo Maru 1968 22,194 534’ 8" 77 10" 31’ 10"
3ugo Maru No. 2 1972 31 178 599’ 1" 91 4" 32’ 11"
Kasugai Maru 1970 42 623 646’ 4" 98 7" 36’ 0"
Kathryn P1aru 1968 26 ~597 578’ O" 82 2" 32’ 10"
Kenjyu Maru 1974 42 187 650’ 10" 100’ 6" 36

23 804 564’ 4" 82’ 0" 30 9"Madang 1973
New Independence 1976 41 203 643’ 1" 100’ 2" 36 1"
Oji Gloria 1976 41.901 639’ 10" 98’ 5" 36 1"
Oji Maru 1967 26,611 578’ I" 82’ i" 32 10"
Oji Naru No.1 1972 41,875 638’ 9" 99’ 11" 36 2"
Oriental Taio 1974 46,595 675’ 1" 100’ 2" 37 3"
Pacific Venture 1976 41,000 643’ 1" 100’ 0" 36 1"
Papyrus MarL{ 1972 24,318 577’ 5" 77’ 11" 31 I0"
Prince of Tokyo 1974 41,515 638’ 10" 99’ 11" 36 1"
Sendai 1975 40,999 643 ’ 0" i00’ 2" 36 2"
Taikai Maru 1971 28,848 643’ 2" 97’ 7" 39 8"
Tonami Maru 1969 42,124 646’ 4" 99’ 0" 36 I"
Universal Taio 1974 46,624 675’ 0" 100’ 0" 37 2"
Valentura 1976 37,300 643’ . I" 96’ 7" 35 I"
World Wood 1974 46,417 674’ 0" i00’ i" 37 3"
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TABLE II-~

LRRGEST MOOD-CHIP CARRIERS IN THE EXISTING MORLD FLEET

HOLO
CAPACITY : PRINCIPAL

YEAR (1,000 DESIGN TRP, DE
VESSEL BUILT D#JT CUBIC FEET) LENGTH BE~I DR~FT ROUTE

Oriental l’alo 1974 46,595 3,140 6"15~1" 100’ 2" 3"I’ 3" Pac£f£c:N.t@. - 3apart

M~mosa Rfr£cana 1975 ; :50,077 3,600 687’7" 110’10" 37’10" .Durban, S.R. -Japan

Eden Maru ~9"ll 57, B97 4,156 "/36’6" 115’ O" 37’ 9" RustraLia - Japan

Oriental ~veign 1975 47,152 3,500 68~’8". 104’11" 36’ i" Pacific N.~. - Japan

Mer’£dian 1975 46,Z42 3,100 649’7" 105’ 8" 36’ 9" Pacific N.~. - Japan
=orZd ~ood 1974 4&,417 3, Z42 &74’0" 100’ 1" 3"7’ 3" Pacific N.~. - Japan
Empress of Eden 1~75 58,028 4,110 791’4" 108’ 4" 3/’10" Rustral~a - Japan
Hokuetsu Venture 197& 4&,439 3,100 &49’7" 1~5’ 9" 3&’ 8
Pacific "l’a~o 19"/4 57,172 4, 128 "736’6" 115’ O" 37’ 9" RustPal~a - 3apart
Kengo Maru 1972 47,948 3,314 712’0" 105’10" 35’ 0"
Southern Cross 1973 47,909 3,314 712’0" 105’ 9" 35’ 1" Pac~i~c N.~. - Japan

Hach£nohe Maru 1972 54,187 3,4~ 754’5" 110’ 5" ~’ 6" Rustra1£a - Japan

TRBLE

HISTORICBL VE~EL ~L~

~RT OF ~~0

YERR CRL~ YERR CRL~ YERR CRLLS

1963 14 1970 129 1977 118

1964 66 1971 137 1978 123

1965 i08 19~2 124 1979 129

1966 109 1973 173 1980

1967 168 1974 149 1981
1968 167 1975 145 1982 114

1969 132 1976 127 1983

TABLE II-7

VE~.~EL CALLS BY DESIGN DRRFT
PORT OF SACRN4ENTO

1983

DP~FT CALLS PERCENT

28 9 9
28-29 2 2
30-31 20 20

32-33 9 9
34-35 23 23
36-37 27 27
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The deepening of the existing channel would allow larger vessels to
transport additional cargo more efficiently and cost effectively. The greatest
gains in the scale economies of the larger ocean bulk carriers are to be
obtained in sizes up to about 35,000 dwt. Above this size, the gains tend to
become progressively less. Most of the vessels used in future bulk cargo
trades will probably be in the 20,000 to 40,O00-ton range. These medium-sized
vessels have more flexibility in route and trade opportunities than their
larger counterparts. Exceptions will undoubtedly occur for certain specific
cargo trades where the length of haul and volume of annual movement justify
using the larger vessels. Generally, the economics of moving dry bulk cargoes
such as rice, grain, fertilizers, etc., is such that these cargoes must move
in medium-sized vessels on more frequent schedules to meet the consumption
patterns at the distant ports. Consequently, the deepening of the ship channel
will improve the economic potential of the Port of Sacramento.
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CHAPTER III -PRIOR INVESTIGATIONS

InvestiQations. - During the planning and engineering phases of the
Sacramento River~Deep Water Ship Channel project, numerous
investigations, reports and studies were accomplished. Q summary of the
most pertinent reports completed prior and subsequent to authorization
are included in this chapter.

a. InvestiQations Prior to Authorization. -

U.S. Army Corps of Engineers. Sacramento District, 3une 1945.
Feasibility Report on the Sacramento River Deep Water" Ship Channel
Project.

U.S. Ar~ Corps of Engineers, Sacramento District,,3uly 1949.
Sacramento River Deep Water Ship Channel Project. Basis of Design
and Salinity Condition,

U.S. Army Corps of Engineers. Sacramento District, 3anuary I954.
Review of Project Economics~(revised).

U.S. Army Corps of Engineers. Sacramento District, December 1956.
Review of Project Benefits.

U.S..Army Corps of Engineers.. Sacramento District, November 1960.
Public Overlook Facilities Lock and Bridge.

U.S. Army Corps of Engineers. San Francisco District, 3anuarw 1975.
Sacramento River Deep Water Ship Channel Investigation, Ana1~sis of
Channel Bottom Sediments.

Seldomridge, 3. S. and C. Smith-Madsen, November 1976. Cultural
Resources Reconnaissance: Sacramento River Deep Water Ship Channel
(Collinsville to Sacramento). U.S. Army Corps of Engineers,
Sacramento District.

U.S. Army Corps of Engineers. Sacramento District, November 1979.
Transcript of Public Meeting.

U~S. Army Corps of Engineersl Sacramento District,3uly 1980.
Sacramento. River. Deep Water Ship Channel, Ca!ifornia: Feasibility
Report and Environmental Impact Statement for Navigation and Rela~ed
Purposes.

U.S. Army Corps of Engineers. Sacramento District, September 1980.
San Francisco Bay to Stockton, California (John F. Baldwin &
Stockton Ship Channels): Interim General Design Memorandum and EIS,
Avon to Stockton,

U.S. Army Corps of Engineers. Office of Chief Engineers, November 1981.
Sacramento River Deep Water Ship Channel, California: Report of
Chief of Engineers.
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Giroux, H. D., May 1983. Sacramento Deep Water Ship Channel Air Quality
Emissions Analysis. U.S. Army Corps of Engineers, Sacramento
District.

U.S. Army Corps of Engineers. Hydrologic Engineering Center, May 1983.
Evaluation of Previous Reports that Addressed Potential Maintenance

Dredging Problems in the Sacramento Deep Water Ship Channel. Special
Projects Memo No. 83-3.

Cedergren, H. R., July 1983. Seepage study of Sacramento River Deep
Water Ship Channel Project. U.S. Army Corps of Engineers,
Sacramento District.

U.S. Army Corps of Engineers. Hydrologic Engineering Center, July 1983.
Measurement of the High-Flow Characteristics of the Sacramento Deep
Water Ship Channel, Special Projects Memo No. 83-7. ,

U.S. Army Corps of Engineers. Hydrologic Engineering Center, May 19B4.
Measurement of the Low-Flow Characteristics of the Sacramento Deep
Water Ship Channel. Special Projects Report No. B4-5.

U.S. Army Corps of Engineers. Hydrologic Engineering Center, September
19B4. Sacramento River Sediment Trap: A Preliminary Feasibility
Study. Special Projects Report No. 84-6.

U.S. Army Corps of Engineers. San Francisco District, October1984.
Repeatability Study; San Francisco= Bay-Delta Hydraulic Model.

U.S. Army Corps of Engineers. San Francisco District, November 1984.
Sacramento and Stockton Deep Water Ship Channels High Export Study;
San Francisco Bay-Delta Hydraulic Model.

Werner, R. H., 3anuary 1985. Intensive Cultural Resource Survey &
Literature Review for the Sacramento Deep Water Ship Channel
project; Yolo and Solano County, California, U.S. Army Corps of
Engineers, Sacramento District.

b. Investiqations Subsequent to Authorization. -

U.S. Army Corps of Engineers, Sacramento District, August 19B5.
Sacramento River Deep Water Ship Channel, California: Draft General
Design Memorandum and Supplemental Environmental Impact Statement.

111-2

C--090594
(3-090594



CHAPTER IV - SELECTED PLAN AND PRO3ECT REQUIREMENTS

14. Description of selected plan. - The selected plan of improvement calls
for the deepening and widening of the ship channel between New York Slough
and the Port of Sacramento. This channel is connected to the Avon to New
York Slough portion of the Suisun Bay channel which is common to ship traffic
to and from the Port of Stockton, as well as to and from ;the Port of
Sacramento. The feasibility repqrt plan contained a provision to include the
Avon to New York Slough channel in ’the selected p!an if it was not
constructed under the San Francisco Bay to Stockton project. This reach is
currently under construction and therefore will not be included as part of
the selected plan. The selected plan is independent and not contingent upon
any plan of improvement of navigation channels downstream of Avon under the
John F. Baldwin Ship Channel project.

The selected project reach has been divided into three distinct reaches
based on similar design characteristics. The reaches are summarized below.
The alignment and disposal areas for the selected plan are shown on Plate
Sheets i-6. The channel dimensions for the pl.an are summarized in Table IV-I
with typical sections shown on Plate II.

"     TABLE IV-I
Existing and Selected ChannelDimensions

.(,in feet)

Channel Reach                     :Existing Dimensions :Selected Plan:
Bottom :       :Bottom:

, :~e__pth : Width : De tp_~._i_.~..~b:

Suisun Bay Channel
Avon to New York Slough 30 300 35 350

Sacramento River Deep Water Ship
Channel

New York Slough to
Junction Point (CM 15.0) 30 .300     . 35 350

Junction Point .(CM 15.0)
to Entrance to Man~Made
Channel (CM 18.6) 30 300 35 300

Entrance to Man-Made Channel
(CM 18.6):t0 Port of
Sacramento .30 200 35 250

Approximately 21.5~million cubic yards of material will be. excavated
during the deepening and widening of the Sacramento River Deep Water Ship
Channel, This material will be placed in upland disposal areas that are
located on lands along the existing channel. These disposal lands will be
acquired, the retention dikes constructed and the disposal areas maintained
by the local sponsor.
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a. Suisun Bay Channel. - Construction on the reach from Avon to New
York Slough began in January 1986 under the San Francisco Bay to Stockton
project and is expected to be completed by mid-1987. This reach was
authorized to provide two-way traffic; however, the portion of the channel
not needed for one-way traffic was reclassified to inactive status due to a
lack of current need. This reach is presently being constructed to provide
for one-way traffic. If the need for two-way traffic is realized in the
future, the two-way portion could be reactivated.

b. Sacramento River Dee~.Water Ship Channel. - The selected plan for
the three reaches of the channel from New York Slough to the Port of
Sacramento is described as follows, All three reaches would provide for
one-way traffic. The location of disposal sites is shown on Plate I, Sheets
1-6. The capacity of each site, although, not necessarily the volume of
material to be disposed and the approximate channel miles to be accommodated
by each site are summarized on Table IV-2.

(i) New York S1ouqb to Junction Point (CM 15.O_~. - The selected
plan for this reach includes widening the straight portion of the reach from
300 feet to 350 feet. The depth will also be increased from 30 feet to 35
feet. Approximately 5 million cubic yards of material will be dredged in
this reach and placed upon land disposal sites that are depicted on Plate I,
Sheets 4-6. The disposal sites include areas in the Montezuma Hills at RM
3.O and 4.O, Sherman Island, Decker lsland, a Rio Vista site south of the
bridge, Egbert Tract (2 miles north of Rio Vista) and a portion of Grand
Island. The potential for the placement of dredged material on lower Sherman
Island for the enhancement of wetlands exists. No disposal on lower Sherman
Island is planned at this time, but possible enhancement will be investigated
further with the Port of Sacramento and the interested fish and wildlife
agencies prior to construction in this reach. No disposal will take place
until the required environmental documentation is completed.

(2) Junction Point ~CM 15.O) to entrance to the manmade channel. -
This reach lies within a portion of Cache Slough. The selected plan is to
maintain the existing bottom width of 300 feet but deepen it from 30 feet to
35 feet. The alignment of the channel through the curves will be made to
avoid or minimize cutting of the channel banks on the outside of the curves.
The outside of curves in this reach will remain at the present locations
while the inside of the curves will be transitioned to provide the width at
the greater depth. The total estimated quantity of dredged material in this
reach is 300,000 cubic yards which will be placed on land disposal sites
located on Grand Island and landward of the Yolo-Bypass levees on Egbert
Tract.

(3) Entrance to the manmade channel (CM 18.6) to the Port of
Sacramento, - The manmade portion of the Sacramento River Deep Water Ship
Channel will be widened from 200 feet to 250 feet and deepened from 30 feet
to 35 feet. There is an estimated 16.2 million cubic yards of dredged
material to be removedin this reach. The disposal sites to be used are
located on the berms adjacent to the project levee, on Prospect Island, and
landward of the berms and levees at Channel Miles 24.O, 31.O, 33.O, 38.O, and
42.0.
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TQBLE IV-2
Summary of Dredged Material

Disposal Sites

Usable Approximate

Qrea Capacity Channel Miles
Site Location (Qcres) (I06cy) dredged between
Oes_~nation

S-I Port of Sacramento 158 l.B 42 - Port
Lt. Bk.

S-4 Chan Mi 38 137 I.i 40 - 41
Lt. Bk.

S-7 Chan Mi 33 228 1.8 31 - 34
Lt. Bk

S-9 Chan Mi 31 173 1.4 28 - 30
Lt. Bko

S-II Chan Mi 24 640 4.3 21 - 24
Lt. Bk.

S-12 Prospect Isl. 241 1.4 17 - 21
Lt. Bk

S-13 Egbert Tract 570 4.5 12 - 14

S-14 Grand !sl. 196 1.6 14 - 17

S-16 Rio Vista 149 .7 11 - 12

S-19 Decker Isl 590 4.8 6 - 11

S-20 Chan Hi 5 98 .2 5 - 6
Lt. Bk.

S-21 Chan Mi 5 160 1.6 4 - 5
Rt. Bk

S-31 West Bank Manmade 663 2.8 25 - 41~/

S-32 East Bank Manmade 265 1.1 25 -

S-35 Chan. Hi 3 196 1.6 0 - 4
Rt. Bk.

Totals 4,464 30.7

i/ Dredged Material disposal areas #31 and #32 located intermittently

along portion of the channel.
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c, Recreation. - There are no planned recreation facilities at the
present time due to the lack of local sponsors. Therefore, recreation will
be deferred. However, future participation in recreation development by
several counties could occur as evidenced by the letters of interest located
in Appendix C. The areas under consideration for recreation development are
summarized below.                                                 .

(i) Sand~ Beac~ Solano Count~. - Solano County has independently
developed 30 acres of the Sandy Beach area which is located at the
Corps-owned disposal site (S-16) immediately south of Rio Vista. The site is
leased to the County and is developed with day-use and camping facilities.
The site will not be impacted by the project. Solano County has expressed
interest in expansion into the disposal site area. However, the
remaining area is needed for the channel.improvement and present and future
maintenance dredging. The site is presently just large enough to satisfy the
capacity and water quality requirements for" disposal. Any future recreation
development would have to be compatible with the primary use as a disposal
site. This site will be reevaluated in the:future if there is local
interest.

(2) Sacramento CountE. - Sacramento County has expressed interest
in developing recreation facilities on the Grand Island disposal site
(S-14). They have proposed development schemes for a 60-acre facility and a
10-acre facility. This area is government-owned and is used as a dredged
material disposal site for maintenance dredging. The existing acreage is
used to meet water quality requirements and accommodate the continuing ship
channel operation and maintenance disposal capacity needs. The 60-acre
recreation facility is not being considered at this time due to the need for
disposal activities, and interest in the 10-acre recreation facility was
withdrawn by local interests. This site will be reevaluated if local
agencies show future interest in this site.

(3) Yolo Coun~. - Plans for small recreation areas that would
utilize dredged material after disposal were developed in cooperation with
the East Yolo Community Services District, No proposal was made since the
District was unable to sponsor’ the development.

d. ~inity mi__t~9_]~_~q.~. - The channel deepening impacts to
salinity have been evaluated by both physical and mathematical modeling. The
modeling has not been able to conclusively determine an impact on which
mitigation measures could be based. A detailed description of the studies
and the results can be found in Chapter V and in Appendix E. A monitoring
program has been developed in cooperation with the State Department of Water
Resources (DWR) and the U.S. Bureau of Reclamation (USBR) to determine the
potential impacts of the channel deepening on salinity. The monitoring
program will be conducted by the Corps of Engineers in coordination with DWR
and USBR and will begin prior to construction and continue after construction
until adequate data is obtained to assess the magnitude of impacts, if any.
In the interim, further’ coordination and studies will be undertaken to
determine an appropriate and environmentally acceptable m~tigation plan. If
an impact is defined, then mitigative measures will be instituted.
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e. Fish and wildlife mit.~gation. - In accordance with recommendations
of the U.S. Fish and Wildlife Service, 63 acres on the southern tip of
Prospect Island will be developed as a wetland and riparian upland habitat
area. The development will serve to fully mitigate for project caused fish
and wildlife habitat losses. Dredged material will be placed in the area and
the existing groundline contoured to provide open water, tidal mudflat, tidal
marsh and riparian habitat. Suitable native and introduced species of
aquatic and terrestrial vegetation will be planted. A monitoring program
will be conducted to ensure that the area is developed and maintained at the
recommended habitat values.

f. Cultural resources mitiqation. - The present project design will not
affect any eligible sites or sites in the National Register. Therefore, no
mitigation will be required. The State Historic Preservation Office (SHPO)
has concurred with this finding.

Should dredged disposal site S-1 be expanded in the future to include a
prehistoric site designated as Yoi-42, it will be necessary to determine
whether Yol-42 is eligible for the National Register. Two archeological
investigators were unable to adequately evaluate the site’s significance
based on surface remains alone; therefore, after consultation with the SHPO,
limited subsurface testing for a determination of eligibility could be
required. If Yol-42 is determined ineligible for the National Register, no
mitigation would be required. If Yoi-42 is determined eligible and could not
be preserved by project redesign, it would be necessary to notify the SHPO
and the Advisory Council on Historic Preservation (ACHP) and enter into a
memorandum of agreement for mitigation of the site. Correspondence
pertaining to cultural resources is contained in Appendix J.

g. Cost estimate. - The estimated first and annual costs for the
selected plan are based on 1 October 1985 price levels, and annual costs are
based upon an 8-1/8 percent interest rate and a 50-year amortization period..
A complete summary and basis for the first and annual costs are contained in
Chapter VII and detailed estimates are contained in Appendix B.

15. Construction schedulel - The entire project reach from New York Slough
to the Port of Sacramento will be divided into four reaches for
construction. The three mile portion of the channel from New York S10ugh to
Collinsville (Channel Mile O.O) will not require improvement since the
existing natural channel is sufficiently deep and wide.

The four reaches are broken down as follows:

(i) Channel Mile 35.O to the Port of Sacramento
(2) Collinsville (Channel Mile O.O) to Junction Point (Channel Mile 15.O)
(3) Junction Point (Channel Mile 15.O) to Channel Mile 27.O
(4) Channel Mile 27.0 to Channel Mile 35.0
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The construction was previously planned to be accomplished by four
contracts. Each contract would deepen,and widen the channel to the selected
plan dimensions. The total construction time was estimated at seven years,
including a contract For the development of the mitigation lands on Prospect
Isl~nd. Due to the greater financial role the local sponsor must assume in
contFibuting toward project construction costs under present cost sharing
requirements, the local sponsor has requested that the construction contracts
be modified and the construction period extended to enable them to
financially participate in the project. In order to facilitate the local
sponsor’s needs and improve the channel economically, the construction has
been broken down into seven dredging contracts and one contract for the
mitigation land development. Once the channel is constructed to the project
depth along the entire length, shipping benefits to the Port of Sacramento
would begin to occur; thus, the contracts have been sequenced so that the
channel will be deepened first and then widened. The construction period
will total nine years, including a contract to develop the mitigation lands
on Prospect Island. All the construction will be accomplished by contract.
The sponsor has the responsibility for the acquisition of a11 lands,
relocations of utilities, and preparation of dredged material disposal
areas. The contracts are scheduled in the following order:

CONTRACT i - Channel Mile 35.0 to the Port of Sacramento (deepen)
CONTRACT 2 - Channel Mile 0.0 to 15.O (deepen and widen)
CONTRACT 3 - Channel Mile 15.O to 27.0 (deepen)
CONTRACT 4 - Channel Mile 27.0 to 35.0 (deepen)
CONTRACT" 4A - Mitigation Development on Prospect Island
CONTRACT 5 - Channel Mile 35.0 to the Port of Sacramento (widen)
CONTRACT’ 6 - Channel Mile 15.0 to 27.O (widen)
CONTRACT 7 - Channel Mile 27.O to 35.5 (widen)

Construction of Contract 1 will begin at the Port of Sacramento and
continue downstream to Channel Mile 35.0. The channel will be deepened to
the 35-foot project depth and the curves will be widened to the project width
of 250 feet. This reach is planned to be constructed first due to the early
availability of the dredged material disposal sites. Contract 2 between
Channel Mile O.O and 15.O will deepen and widen the channel to the project
depth and width. This will complete the reach between Channel Mile O.O and
Channel Mile 15.O which is considered by the pilots to be the most difficult
to navigate. Thus, safety will be enhanced at the earliest opportunity.
Contract 3 between Channel Mile 15.O and 27.O will deepen the channel to the
project depth and widen the curves to the project width of 250 feet.
Contract 4 between Channel Mile 27.O and 35.O will also deepen and widen in
the curves. The Prospect Island mitigation development is then scheduled to
be constructed. Subsequently, the straight portions of the channel between
Channel Mile 15.O and the Port of Sacramento will be widened to the project
width of 250 feet by Contracts 5, 6 and 7. The length of the construction
contracts will be approximately one to two years. A detailed construction
schedule appears on Plate Ill.

Construction of a11 of the contracts are dependent upon the level of
funding for each.year throughout the length of the project, The above
tabulation and Plate IIl summarize the proposed construction schedule.
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16. Project requirements.

a. Eredqed material disposal areas. - After potential disposal sites
were reviewed with Federal and State fish and wildlife agencies, the Port of
Sacramento and others, 15 sites were selected as acceptable disposal areas
based on the established disposal criteria. A11 sites are land sites with a
total capacity of approximately 31 million cubic yards, 9 million cubic yards
more than anticipated for initial dredging. Final selection of sites to be
used during construction will be made from these acceptable areas during
preparation of plans and specifications. All sites will be diked to contain
the dredged, material, and interior cross dikes will be used to partition the
sites to maintain effluent water quality at or above the standards
established by the EPA and the State of California Water Resources Control
Board. Table IV-2 summarizes the selected disposal sites and Plate I, Sheets
1-6, show the locations of these sites along with thechannel alignment.

b. Right-of-wa~. - The Port of Sacramento will be responsible for
acquiring all of the necessary rights-of-way and easements for dike
construction, fish and ~ildlife mitigation facilities and dredged material
d!sposal. Permanent easement or fee purchase will be necessary for
rights-of-entry for the fish and ~ildlife mitigation area. Temporary
disposal easements are necessary for the 4464 acres for the dredged material
disposal sites. Selection of areas to be used during construction will be
finalized during the preparation of plans and specifications.

c. Relocations. - Relocations of utilities and other improvements are
the responsibility of the Port of Sacramento. There are several improvements
crossing the ship channel that will require relocation prior to deepening or
realigning the channel. These improvements include four gas lines and one
submerged cable. Of these five improvements, a11 are owned and operated by
Pacific Gas and Electric. The four gas lines are ~ithin the reach from
Channel Mile 0~0 to the Rio Vista Bridge (CM 13:0). The submerged cable is
located in the Cache Slough reach. The Port of Sacramento will be
responsible for the relocation of utilities and improvements necessary for
the development and use of the disposal areas. A complete listing of the
known relocations is shown in Table IV-3.

TABLE IV-3

LIST OF RELOC~’T’IONS

MILE DESCRIPTION O~NER

5.00 2-26" pipelines PacificGas and Electric
7.00 2-12 3/4" gas lines Pacific Gas and Electric
12.10 Natural gas line Pacific Gas and Electric
12,50 2-10 3/4" gas lines Pacific Gas and Electric
17.90 4000-V submerged cable Pacific Gas and Electric
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d. Effects of construction on navigation. - The effect of project
construction and maintenance on large vessels navigating the waterway will be
minimal since vessel sailings are scheduledL The contractor will coordinate
with the Port of Sacramento in order to determine when the larger vessels will
be using the waterway. The dredge discharge line can be disconnected in 30
minutes or less to allow vessel passage. Smaller vessels will be able to
maneuver around the dredge. The discharge lines will be marked for safety and
will not affect small craft navigation. The dredging operation will not be
affected by small craft navigation.

e. Maintenance and operation.

(1) Channels. - Maintenance dredging of the channel is a Federal
responsibility. The maintenance dredging will be accomplished by contracts
and the dredged material will be placed on sites currently being used for
maintenance disposal or sites provided by thePort of Sacramento.

(2) _Nav__~ation aids. - The initital installation and relocation of
the navigation aids and the subsequent maintenance are the responsibility of
the U.S. Coast Guard. The initial installation and relocation cost due to
improvement of the channel has been estimated to be $550,000.

(3) Bank protection. - Maintenance of wavewash protection within
the limits of the Sacramento River Deep Water Ship Channel project has divided
responsibility. The Federal government has been responsible for bank
protection upstream from Channel Mile 18.6 (the manmade portion of the
channel). Bank protection downstream of Channel Mile 18.6 has been maintained
by state and local interests because of the flood control use of the natural
channels. Reclamation Districts along the ship channel are responsible for
the maintenance of the bank protection within their District. The proposed
enlargement wi11’not affect the bank protection significantly. Therefore,
there will be no change in the responsibilities for maintenance.

(4) Retention dikes. - In accordance with local cooperation
requirements, retention dikes, bulkheads, and embankments required for
maintenance dredging are the responsibility of the local sponsor.

(5) Levees. - Local interests will continue to be responsible for
maintenance of a11 existing flood-control levees and assume responsibility for
the maintenance of new or reconstructed flood-control levees (of which none
are contemplated).

(6) Berthinq areas and terminals. - The Sacramento-Yolo Port
District will maintain and operate at non-federal expense adequate public
berthing areas and terminal facilities to be served by the deepened channel~
Dredging of the berthing area to the 35 foot depth (below- 2.O NGVD) will be
accomplished during the first dredging contract. The Sacramento-Yolo Port
District will reimburse the Government for a11 costs of this work.

(7) Recreation Rreas. - Maintenance and operation of any recreation
facilities constructed as part of the project in the future will be the
responsibility of the local agencies which participate in development of the
areas as required by Public-Law 89-72.
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(8) Fish and wildlife mitigation areas. - Maintenance and operation
of fish and wil~T~fe mi~ig~0n d~i~-~6-~t-s i~ Federal responsibility. The
Corps will be responsible for operation and maintenance. A post-construction
monitoring program will be conducted by the Corps of Engineers to aid in the
operation and maintenance of the area. The Port District will be required to
cost share the operation and maintenance costs as specified in Chapter X,
Local Cooperation and Appendix H, Local Cooperation Agreement.

17.,,,,~.~ure~ from t~ F~slbIIit~ Re~,plan, - The following paragraphs
describe the departures from the project Feasibility Report a~ provide the
rationale for the departures.

The following tabulation compares the feasibility report plan to the
selected plan channel dimensions.

Channel Reach Feasibility Plan Selected Plan

Sacramento Deep Water Ship Channel

New York Slough
to Junction Point
(~ 15.0) 35 400 35 350

~unction Point to
Entrance to Man.de
Channel (C~ I~6) ~5 300 35 ~00

Entrance to Manmade
Channel (CM 18.6) to
t̄he Port of Sacramento    B5 250 ~5 250

~. Ne~ York Slou~ to $unction Point ~CM I~.0). - The project
Feasibilit~ ~eport included ~ 400-foot wide channel from New York Slough
(Pittsbur~) to $unction Point (CM 15.0) to allow for ship maneuverabilitw
rapid shoalin@. ~ reevaluation of the conditions in the channel affectin~
navigation ~ the needs of the channel have resulted in the selection of
BSO-foot mide channel. This width is consistent with the downstream channel
which is presentl~ beinN constructed to the ~50-foot midth at this time u~er
the San Francisco Baw to Stock~on Project. This channel midth is both
economicall~ a~ environmentall~ more desirable than widening to 400 feet.
Therefore, the Nem York Slou~h to 3unction Point reach has been revised.

b. Recreation. - The Feasibilitw ~eport described one dredged material
disposal area to be modified as a recreation site, i.e., $a~w Beach in
Solano Count~ ($-16). Ho~euer, this site has alreadw been deueloped
$olano Count~ at their expense. Other sites mere investigated for recreation
potential, but no recreation is included due to ~ lack of non-Federal
sponsors. Sacramento, $olano a~ Yolo Counties have expressed interest in
tr~in~ to develop recreation sites as part of the project. If an acceptable
plan is developed, recreation development could be added at a later date.
Until then, recreation development will be deferred.
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c. Fish and wildlife mitiqation. - Due to changes in disposal sites and
project requirements, the fish and wildlife impacts were .reevaluated. The
feasibility report plan included development of 45 acres of wetland habitat
on Prospect Island and 156 acres of upland habitat on selected dredged
material disposal areas. The current plan developed with the fish and
wildlife agencies requires development of 63 acres of wetland and riparian
upland habitat on Prospect Island to mitigate project impacts on fish and
wildlife.

d. Salinitv mitigation measures. - There are essentially no significant
-changes from the Feasibility Report plan. llowever, explanation of
differences and similarities is required here for purposes of clarity. The
Feasibility Report stated that "effects of channel deepening on salinity
distributions would be monitored before, during, and after the channel
deepening. If salinity distributions increased to unacceptable levels
above preproject conditions as a result of channel deepening, a submerged
sill or acceptable alternative would be constructed in Carquinez Strait to
restrict the landward flow of more saline bottom currents." The Feasibility
Report plan also provided for mitigation for salinity intrusion predicated on
the results of additional model studies conducted at the Bay-Delta Model. An
acceptable mitigative measure would be implemented concurrent with channel
deepening activities if additional studies indicate that such a measure is
warranted.

These additional model studies have been completed and indicate no
significant adverse salinity impacts associated with the project except a
possible impact to the firm yield of the SWP and the CVP. This potential
firm yield impact is small and not clearly definable at this time.
Therefore, based on the results of the additional studies referred to in the
Feasibility Report, no salinity mitigation measure will be implemented
concurrent with project construction. Instead, a salinity monitoring program
coordinated with DWR and USBR will be conducted by the Corps prior to,
during, and after project construction. If this monitoring program detects a
measurable or significant impact to the firm yield due to increased salinity
due to channel deepening, appropriate mitigative measures will be
incorporated into the project. Additional. model studies will be undertaken
during the monitoring period to develop and assess alternate mitigation
measures including those proposed in the past. This will enable a faster
implementation of mitigation measures should they be necessary. These
provisions are consistent with the Feasibility Report plan.

18. Fundi~... - Traditional cost-sharing has required that the Federal
Government bear costs for construction ofthe navigation channel, fish and
wildlife facilities, engineering, design, supervision and administration and
navigation aids. The non-federal requirements include a11 lands and damages,
relocations and preparation of dredged material disposal areas.

The cost-sharing agreement for the project has changed since the
Feasibility Report plan. Non-federal interests are now required to provide a
greater share of the project costs. The non-federal interest, the
Sacramento-Yolo Port District, will be responsible to provide 25% of the
total costs of construction of the general navigation facilities assigned to
commercial navigation. They will also be required as in the past to provide
all lands and damages, relocations, and preparation of the dredged disposal
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areas. Federal costs will be limited to 75% of the total costs of
construction of the general navigation facilities.

19. Wetlands enhancement. - The Feasibility Report plan described the
potential for establishment of wetlands at Federal expense under the
authorization of Section-150 of the 1976 Water Resources Development Rct. At
that time, it was proposed that Donlon Island be developed if it were not
developed under the San Francisco Bay to Stocktonproject. No other
additional sites were recommended at the time.

The Donlon Island site has since been developed. Several fish and
wildlife agencies have only recently proposed the use of lower Sherman Island
for enhancement. This feature is not included in the selected plan but will
be investigated further prior to construction in the adjacent channel.
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CHAPTER V - SUMMARY OF TECHNICAL STUDIES

20. General. - Technical studies were conducted to determine the physical
and environmental effects of the selected plan. This chapter summarizes the
studies conducted, methods used and conclusions. Details and references
cited are given in Appendices E-G.

21. Salinity studies. - The possibility of increased salinity intrusion
into the Delta is a major concern regarding the proposed project. The
salinity concentrations in the Delta affect agricultural uses, Municipal and
Industrial water supplies, and fish and wildlife needs. Because of this, the
State of California has established salinity standards for the State Water
Project (SWP) and Central Valley Project (CVP). Both the USBR and the State
of California Department of Water Resources (DWR) have expressed concern that
the deepening of Sacramento ship channel might require the water projects to
release greater amounts of water to meet these standards. However, greater
releases could impact the firm yield of the projects, thus reducing the water
available for contracting. Therefore, studies were conducted as part of the
feasibility studies to determine the effect of channel deepening on salinity
and investigate measures to mitigate any increases in salinity, if
necessary. As part of those studies, a submerged sill (underwater rock
barrier) in Carquinez Strait was tested to determine its effectiveness as a
mitigation measure. Tests were also conducted to determine whether future
construction of the State’s proposed Peripheral Canal would change the
conclusions drawn from studies done without the Peripheral Canal.. The
results are presented in the July 1980 Feasibility Report and Environmental
Impact Statement. A summary of these earlier salinity studies, as well as
the more recent salinity studies, is given in this section.

a. Salinitv studies durinq feasibilitv investiqation.

(i) Studies performed. - Salinity studies conducted at the San
Francisco Bay-Delta Model in 1978 were part of a joint effort to address the
impacts of deepening the Stockton Ship Channel alone and the Sacramento River
Deep Water and Stockton Ship Channels together from 30 to 35 feet. Both
dynamic and steady-state tests were conducted at this hydraulic model of the
bay and Delta system. Steady-state tests’ main advantage is that, unlike
dynamic tests, conditions are held constant, introducing less variance and
a11owing the effects of smaller changes to be detected. However, the effects
detected are theoretical and cannot be compared to historical data as was the
intent of dynamic tests. Both types of tests require considerable skilled
subjective evaluation to interprete the results.

(2) Model tests. - The method used to determine if salinity
intrusion results from channel deepening was a comparison of tests depicting
before-and-after project conditions on a hydraulic model. Both base tests,
before project, and plan tests, after project, were conducted at the Model
with various hydrologic conditions intended to simulate actual conditions.
The following paragraphs describe the testing conditions. Channel bathymetry
for the tests is given in Table V-1.
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Table V-1
Channel Dimensions - Model Tests

Channel or Facilit~                  Base                  Plan
De~     ,Width ~    Width

San Francisco Bar Channel 55 2000 55 2000
West Richmond Channel * 600 * 600
Southampton Shoal Channel 35 600 35 600
Richmond Long Wharf 35 Irregular 35 Irregular

Pinole Shoal Channel 38** 600 38** 600
Carquinez Strait Channel and 45 700-800 45 700-800
Oleum, Port Costa and

Martinez Maneuvering Areas 35* Irregular 35* Irregular

Suisun Bay Channel
Martinez to Avon 35 300 35 300
Avon to Point Edith 30 300 35 600
Point Edith to Middle Point 30 300 35 600
Middle Point to Pittsburg 30 300 35 400

Stockton Ship Channel
Pittsburg to Antioch

via New York Slough 30 400 35 400
Antioch to Prisoners Pt. 35* 400 35* 400
Prisoners Pt. to.Stockton 30 225 35 250

Sacramento Ship Channel
Pittsburg to Mile 3.5 30 300 35 400
Sacramento River 3.5 to 15.0 30 300 35 400
Cache Slough 15.0 to 18.6 30 300 35 300
Manmade Channel 18.6 to 43.0 30 225 35 250

¯ Existing depth is naturally 35 feet or greater.
¯ * Depth based on July 1981Hydrosurvey, 35-feet depth channel was

deepened to 38 feet (mean lower low water).
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(a) Base tests. - Base tests included the existing 1980
.channel geometry and inflow and tidal conditions identical to the plan test
conditions. Two dynamic salinity tests and two steady state salinity tests
were conducted. These tests are described in Appendix E. The results of the
four base tests were used for comparison with plan results.

(b) Plan tests. - Plan tests included several channeI
geometry, inflow and tidal conditions. Six dynamic salinity tests and six
steady state salinity tests were conducted. Two of the dynamic and three of
the steady state tests depicted the deepening of the Stockton Channel alone.
Four of the dynamic and three of the steady state tests depicted the deepening
of both the Stockton and Sacramento channels. In addition, a velocity test
and a steady state test were performed on a submerged sill located in
Carquinez Strait. These tests are described in Appendix E.

(3) Model Test Results. - The results of these tests showed that
changes in salinity due to deepening the Stockton Ship Channel alone and the
Stockton Ship Channel combined with the Sacramento River Deep Water Ship
Channel deepening were smaller than the Model could accurately predict. The
tests also revealed the Peripheral Canal would have no significant effect on
test results and confirmed the effectiveness of the submerged sill as a
mitigation measure. The water agencies were concerned the Bay Model could not
measure relatively small increases in salinity which could require as much as
400 cubic feet per second (cfs) of additional Delta outflow to counteract the
increases. Accordingly, salinity model tests were recommended.

As a result, the Corps agreed to address these concerns during post
feasibility report studies. Specifically, the Corps agreed to determine the
capability of the Model to detect small changes in salinity; to improvethe
capability, if possible; and to conduct additional tests to determine any
salinity intrusion effects of the channel deepening work.

b. Post-feasibilitv report salinity studies.

(1) San Francisco Bav Delta Model. - The model was upgraded during
the post-feasibility report studies. Substantial improvements in the model’s
operational equipment and capability have taken place since 1980. The current
model description, instrumentation and operation procedures are described in
Appendix E, Salinity Studies. To enhance model capability, the Corps
designed, procured, and installed a minicomputer-based control system to
automate model operations and to record and process data. The Corps also
added state-of-the-art equipment to control water surface elevations and
current velocities and to measure electrical conductivity for salinity
determination. Automated salinity sensors and computerized data collection
and analysis resulted in the following improvements:

- More data can be processed and analNzed in a shorter time. Data can be
collected every tidal Cycle whereas previous data was obtained only every
5 to 10 cycles.
- Human errors associated with data collection, recording and sample
testing are minimized.
- Immediate examination of the data and on-the-spot adjustments are
possible during model operation.
- Improvements in flow additions and channel depletions have been
developed.
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(2) .RepeatabilitV Studies and ffesults. - The Water~ays Experiment
Station ~as tasked to develop a repeatability testing program to define the
capability of the improved model.. The program is contained in Attachment A in
Appendix E, Salinity Studies.

The approach adopted was to test a worst-case flow condition. If no
impact’was detected under this condition, it would be reasonable to assume no
impact would occur during actual dry periods. To maximize the detection of
small salinity differences, steady-state tests were run to reduce model noise
to a minimum. The steady-state flow conditions and test approach were
coordinated with the USBR and State DWR and their concurrence was obtained
prior to testing. The preliminary test results were discussed with both
agencies throughout the testing program.

The purpose of the repeatability program was twofold. One objective was
to establish limits for model noise. The results were to be compared to
determine the effect, if any, the change in channel geometry has on model
noise variance. The flow conditions tested were termed "net Delta outflow"
(4,480 cfs) and "Delta export" flow conditions (5,000 cfs). The other
objective was to develop a statistically rigorous procedure for making
base-to-plan comparison of model results. Deepening of the Sacramento River

¯ Deep Water and Stockton Ship Channel was used as the plan condition to make
the base-to-plan comparisons. The statistical theory associated with the plan
is included in Appendix E, Salinity Studies.

The initial test program consisted of three series of tests: Base i, Plan
1, and Plan 2. Each series included seven tests. A second program was later
added, consisting of two base tests. The relationship between these test
series is listed in Table V-2. The channel bathymetry used in the Base and
Plan tests is given in Appendix E and channel dimensions used in the Base and
Plan conditions are given in Table V-I. In September 1985, in conjunction
with the San Francisco Bay to Stockton Deepening project, the widening of the
Suisun Bay Channel between Avon to Pittsburg to enable two-way traffic was
deferred until such.time as the need for a two-way channel is apparent.
Presently, this is estimated not to occur for 20 years or more. The channel
width for this channel reach instead of being widened from 300 to 600 feet
will only be widened to 350 feet. The model tests for the plan condition
included the 600 foot wide channel in this reach. The physics of salinity
intrusion relate to both the depth and width. Although depth is certainly the
most significant factor affecting salinity instrusion, significant changes in
width are also an important factor. Therefore, the potential impacts on the
Bay-Delta system as predicted by the physical model tests will likely be less
than shown by the following test results as long as the channel width is only
350 wide in the Suisun Bay reach.

The results of the tests are reported in the report entitled San Francisco
Bay-Delta Model; Repeatability Model, dated October 1984. The majority of the
main text is included in Appendix E, Salinity Studies. The tests showed model
noise ranged from about O.2 to 0.3 ppt in the ocean and lower bay to as low as
O.OO4 ppt (4 ppm).in the. Delta. Typical Delta values ranged from O.O1 to
ppt (10 to 30 ppm). Overall, there appeared to be no significant difference
in model noise for Base i and Plan 1 tests.
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Table V-2

Flow Conditions

Net Delta* Delta Exports~
Outflow

Series Prototype ~metry (cfs~ (cfs)
Existing 1980

Base 1 Channel Conditions 4,480 5,000

Plan 1 Deepen Sacramento 4,480 5,000
and Stockton Channels
to 35’

Base 2 Existing 1980 Channel 5,400 II,000
Conditions

Plan 2 Deepen Sacramento 5,400 11,000
and Stockton Channels
tO 35’

~ Water Net Delta Outflow depends on annual precipitation, upstream reservoir
releases and local water demands.

ww Delta exports depend on legal commitments for CVP and State Water Project
(SWP).
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The Plan 1 and Base 1 tests were run until a11 stations were stabilized at
steady state (lunar day 220) and run for at least an additional 50 lunar
days. (A lunar day is about 24 hours and 50 minutes.) The salinity values
are steady-state values for lunar days 220 to 269. Base and Plan differ only
in the channel dimensions of the Sacramento and Stockton ship channels. The
following tabulation shows where a statistically signficant change in
salinity had been modeled. The locations of the stations used in the Plan i
and Base 1 tests are shown in Table V-3 and on Figure V-l. The Plan 1 versus
Base 1 tests results are shown in Table V-4.

The repeatability tests results significantly narrowed the area
of concern by indicating a slight shifting of salinity intrusion patterns for
critically dry flow conditions. The increase noted at station 21 - bottom
only, though statistically significant, is only 3 percent and would not
affect beneficial uses of water. A 20 ppm increase at Station 23 (Rio Vista)
was not considered significant. Although a statistical change was noted, the
magnitude was so small that the actual impact was considered negligible.

Model results also showed some statistically significant
decrease in salinity in the same general vicinity, which indicates a slight
shifting might occur in salinity distribution with no change in overall Delta
salinity.

High export steadv-state tests. - The repeatability test series
identified one localized area in the Sacramento River near Decker Island that
could be affected. The next step was to identify the range of the impacts.
The initial repeatability testing, Plan 2 condition (5,400 cfs net Delta
outflow, 11,000 cfs exports) and the two additional Base 2 flow condition
tests were compared to determine project impacts for that flow condition
(low net Delta outflow, high export). The results at all salinity locations
for Plan 2 vs Base 2 are shown in Table V-5. The salinity values are
steady-state values for lunar days 220 to 269. Base 2 and Plan 2 differ only
in the channel dimensions of the Sacramento River Deep Water and Stockton
Ship Channels. The table also notes if a statistically significant change
had been modeled. The locations of the stations in Table V-5 appear on
Figure V-1.

The results indicate a general decrease in salinity throughout
the Bay Delta System at the low flow, high export flow conditions. However,
most a11 these small decreases are not statistically significant. Notably,
the Sacramento River at Decker Island (Station 22) showed, a statistically
significant decrease at this low flow, high export flow condition. This same
station showed a significant increase at low flow, low export flow conditions.

(4)          Summary of physical model test results. - Physical model test
results show no significant adverse salinity effects throughout the
Sacramento-San Joaquin Delta under average or dry conditions. These tests
for the worst case critically dry flow condition show only a minor salinity
redistribution resulting in no change or slight decreases in salinity at
several locations in the Delta with small increases along the Sacramento
River near Decker Island. This potential increase would be very small and
would occur very infrequently.
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TABLEV-3

SAL.INII"Y STATIONS

Station Location Sampling Depths
(Feet)

1A Pacific Ocean South Bar 5 18
IB Pacific Ocean Ship Channel 5 25 50
1C Pacific Ocean Bonita Channel 5 33 62
I Golden Gate ~5 75 150
2 West of Alameda Channel 5 48
2A San Mateo Bridge, South Bay 24
2B Dumbarton Bridge, South Bay 22
3 Tiburon, Central Bay 5 54
4 San Pablo Strait 5 68
5 Pinole Point, San Pablo Bay 5
6A Dillon Point, Carquinez Strait 5 33 62
7 Martinez, Carquinez Strait 5 39
9 Port Chicago, Suisun Bay 5 26*
IIA Chipps Island, Suisun Bay 5 46*
13 Antioch, San ~oaquin River 5 27*
15 ~ersey Piont, San Joaquin River 5
16 Twitche11 Is, San %oaquin River 5 42
17 Webb Reach, San ~oaquin River 5 32
18 Prisoners Pt. San 3oaquin River 5 32
20 Wards Cut, San ~oaquin River 13.
21 Sherman Is, Sacramento River 5 23*
22 Emmaton, Sacramento River 5 21.
23 Rio Vista, Sacramento River 14.
24 Hamilton Landing, Cache Slough 15
24B Sacramento Ship Channel 13.

25 Steamboat Slough 4
26 Isleton, Sacramento River 6
29 Columbia Cut, Middle River 12
30 Quimby Island, 01d River 12
31 Dutch Slough near Taylor Slough 7
33 Woodward Island, 01d River
34 Woodward Island, Middle River 10
35 West Canal, Clifton Court Forebay 13
37 Empire Cut at Turner Cut 8
L Franks Tract, False River 6
M Holland Tract, Old River i0
0 Entrance to Contra Costa Canal 2
S Terminous, South Fork Hokelumne R. 9

Indicates probes which were adjusted in the Plan Tests with the Deepening
the channels by 5 feet.
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Table V-4

Low Net Delta Outflow, Low Export
Hypothesis Test Results - 90~ Level of Significance

Statistical
Salinity (ppt) Observed Changes in

Station      Base 1      Plan i        ~,iff., ppt       Salinity
(See Footnote)

1R+ 32.29 32.53 +0.24 Increase
1@ 32.29 32.67 +0.38 Increase
1R- 32.45 32,71 +0.26 Increase
15+ 31.96 31.88 -0.08 No Change
15~ 32,37 32,57 +0.20 No Change
15- 32.43 32.66 +0,23 Increase
1C+ 32.28 32.52 +0.24 No Change
1C~ 32.71 32.95 +0.24 No Change
1C- 32.78 32.99 +0.21 No Change
1+ 31.98 32.10 +0.12 Ha Change
1= 31.82 32.10 +0.28 Increase
1~ 31.94 31.99 +0.05 No Change
2+ 31.08 31.33 +0.25 Increase
2- 31.24 31.52 +0.28 Increase
2R¯ 31,07 31.46 +0.39 Increase
2B~ 31.32 31.53 +0.21 No Change
3+ 30.84 31.13 +0.29 Increase
4+ 27.95 28.18 +0.23 Increase

4- 29.67 29.73 +0.06 Ha Change
5+ 27.68 28.03 +0.35 Increase
5- 28.10 28,68 +0.58 Increase
6R+ 21.31 22,04 +0.73 Increase
6P~ 22.54 23.06 +0.52 Increase
6R- 23.29 23.68 +0.39 Increase
7+ 18.04 18.97 +0.93 Increase
7- 19.83 20.03 +0.20 No Change
9+ 14.89 14,77 -0.12 No Change
9- 15.31 15.82 +0,51 Increase
11R+ 8.41 8.42 +0.01 Ha Change
11R- 8.99 9.08 +0.09 Ha Change
13 4.50 4.49 -0,01 No Change
13- 4.72 4.66 -0.06 No Change
15+ 1.63 1.53 -0.i0 Increase
15- 1.71 1.66 -0.05 No Change
16+ 0.77 0.68 -0.09 Decrease
16- 0.85 0.76 -0.09 Decrease
17+ 0.30 0.26 -0.04 Decrease
17- 0.31 0,27 -0.04 Decrease
18+ 0.28 0.26 -0,02 Decrease
18- 0.29 0,27 -0,02 Decrease
20~ 0.30 0.29 -0.01 Decrease
21+ 4.33 ~.32 -0,01 No Change
21- 4.92 5.05 +0.13 Increase
22+ 1.32 1.48 +0.16 Increase
22- 1.48 1.77 +0.29 Increase
23~ 0,13 0.15 +0.02 Increase
24~ 0.08 0.06 -0.02 Decrease
24B~ 0.14 0.11 -0.03 Decrease
25~ 0.07 0.05 -0.02 Decrease
26~ 0.08 0.07 -0.01 Decrease
29~ 0.30 0.30 0.00 No Change
30~ 0.54 0.51 -0.03 Decrease
31~ 1.06 0.98 -0.08 Decrease
33~ 0.60 0,56 -0.04 Decrease
34~ 0,39 0,39 0,00 No Change
35~ 0.50 0.48 -0.02 Decrease
37~ 0.31 0.29 -0.02 Decrease
L~ 0.84 0,82 -0.02 No Change
V# 0.69 0.64 -0.05 Decrease
0~ 0.67 0.63 -0.04 Decrease
S~ 0.17 0,14 -0.03 Decrease

Footnote
+ - ~-~urements taken near the water surface.
~ - Heasurements taken at or near mid-depth.
- - Heasurements taken near channel bottom.
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Table V-5
Lo~ Net Delta Outflow, High Export

Hypothesis Test Results - 90~ Level of Significance

Statistically
Base 2 Base Plan 2 Significant

~ve Salinity ~ve ~ve Salinity. Std Differ- Change in
Station Test i Test 2 Sa~.~.nity Range Rye Dev ence Salinity _
~See Footnote)

1+ 32.35 32.42 32.38 31.96-31.99 31.98 0.01 -0.40 Decrease
1= 32.53 32.39 32.46 32.15-32.60 32.35 0.14 -0.11 No Change
1~ 32.69 32.62 32.GG 32.25-32.67 32.42 0.16 -0.24 No Change
2+ 31.28 31.17 31.22 30.59-30.89 30.69 0.10 -0.53 Decrease
2- 31.73 31.51 31.62 31.18-31.47 31.37 0.09 -0.25 Decrease
2@ 32.24 31.32 31.78 31.00-31.38 31.14 0.14 -0.64 Decrease
28~ 31.91 31.55 31.73 31.52-32.01 31.75 0.18 -0.02 No Change
3+ 31.31 31.20 31.26 30.77-31.35 31.04 0.19 -0.22 No Change
3- 32.04 32.00 32.02 31.22-31.70 31.47 0.16 -0.55 Decrease
4+ 28.24 27.79 28.02 26.78-27.88 27.29 0.35 -0.72 Decrease
4- 30.14 29.89 30,02 29,10-29.72 29.34 0,24 -0,68 Decrease
5+ 27.60 27.38 27.49 26.67-27,16 26.86 0.16 -0.63 Decrease
5- 28.47 28.12 28.30 27.49-28.00 27.65 0.26 -0.65 Decrease
68+ 20.67 20.37 20.52 19.75-20.54 20.15 0.27 -0.37 No Change
6fl- 23,23 22.96 23.10 22,40-22.87 22.62 0.14 -0.48 Decrease
6A~ 22.43 22.17 22.30 21.69-22.17 21.89 0.15 -0.41 Decrease
7+ 17.59 17.38 17.48 17.12-18.03 17.63 0.32 -0.15 No Change
7- 19.58 19.21 19.40 18.67-19.36 19.04 0.24 -0.36 Ho Change
9+ 13.56 13.14 13.35 12.39-13.50 13.01 0.43 -0.34 No Change
9- 14.39 14.02 14.20 13.82-14.66 14,14 0.30 -0.06 No Change
118+ 6.82 6.27 6.54 5.88- 6.44 6,17 0.21 -0.37 No Change
llA- 7.51 7.10 7.30 6.81- 7.40 7.10 0.20 -0.20 No Change
13+ 3.66 3.36 3.51 3.24- 3.61 3.43 0.12 -0.08 No Change
13- 3.72 3.42 3.57 3.32- 3.64 3.49 0.11 -0.08 No Change
15+ 1.87 1.69 1.78 1.59- 1.89 1.74 0.11 -0.04 No Change
15- 2.01 1.80 1.90 1.77- 2.01 1.88 0.09 -0.02 No Change
16+ 1.15 1.02 1.08 0.94- 1.08 1.01 0.06 -0.07 No Change
16- 1.20 1.06 1.13 1.01" 1.15 1.07 0.05 -0.06 No Change
17+ 0.50 0.43 0.46 0.40- 0.51 0.45 0.04 -0.01 Ho Change
17- 0.53 0.46 0.50 0.42- 0.52 0.47 0.04 -0.03 No Change
18+ 0.33 0.29 0.31 0.27- 0,32 0,29 0.02 -0.02 No Change
18- 0.35 0.31 0.33 0.28- 0.33 0.30 0.02 -0.03 No Change
20~ 0.31 0.29 0.30 0,24- 0.29 0.27 0,02 -0.03 No Change
21+ 2.80 2.55 2.68 2.41- 2.77 2.60 0.12 -0.08 No Change
21- 3.32 3.08 3.20 2.99- 3.21 3.11 0.09 -0.09 No Change
22+ 0.70 0,61 0.66 0.54- 0.63 0.59 0.03 -0.07 No Change
22- 0.71 0.63 0.67 0.57- 0.65 0.60 0.03 -0.07 Decrease
23~ 0.11 0.09 0.10 0.08- 0.09 0.09 0.00 -0.01 Decrease
24~ 0.05 0.05 0.05 0.04- 0.06 0.05 0.01 0.00 No Change
248~ 0.09 0.10 0.10 0.09- 0,12 0.10 0.01 0.00 No Change
25~ 0.06 0.09 0.08 0,05- 0,07 0.06 0,01 -0.02 Decrease
26~ 0.07 0.08 0.08 0.06- 0.07 0.07 0.00 -0,01 Decrease
29~ 0.36 0.34 0.35 0.29- 0.35 0.32 0.02 -0.03 No Change
30~ 0.73 0.64 0.68 0.59- 0.70 0.65 0,04 -0.03 No Change
31~ 1.55 1.39 1.47 1.29- 1.54 1.40 0.10 -0.07 No Change
33~ 0.83 0,73 0.78 0.68- 0.80 0.74 0.05 -0.04 No Change
34~ 0.37 0.34 0.36 0.30- 0.41 0.36 0.05 -0.00 No Change
35~ 0.53 0.48 0.50 0,44- 0.50 0.48 0.02 -0,02 No Change
37~ 0.30 0.26 0.28 0.23- 0.29 0.27 0.02 -0.01 No Change
L~ 1.26 1.10 1.18 1.02- 1.27 1.13 0.10 -0.05 No Change
M~ 1.06 0.95 1.00 0.88- 1.07 0.98 0.08 -0.02 No Change
O~ 0.97 0.86 0.92 0.79- 0.95 0.88 0.06 -0.04 No Change
S~ 0.15 0.13 0.14 0.11- 0.13 0.12 0.01 -0.02 Decrease

Footnote
+ - Measurements taken near the water surface.
~ - Measurements taken near mid-depth.

Measurements taken near the channeI bottom.
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22. State Departeent of 14ater Resources fire yield operations studies.

a. General. - Results two vs comparisonsof the series of Plan Base
were coordinated with the DWR and the USBR. Both agencies-indicated that a
salinity increase in the Sacramento River at Emmaton may reduce the firm
yield of the SWP and CVP. They suggested computer simulations be required
to estimate reductions in firm yield. The DWR agreed to conduct the studies
and the results are discussed below. The USBR was unable to do an
independent study due to other work priorities but indicated they would
review the DWR firm yield operations studies (computer simulations).

The Bay Delta model tests are the most reliable indicator of the
deepening project impacts. However, these physical model tests provided data
for only two steady-state flow conditions on which to base an estimate of
project impacts. While these data points are critical ones, the State Water
Operations computer simulation requires several dynamic flow conditions for
input data which is generally not available. The State computer simulations
were developed using assumed data for several varied dynamic conditions.
These various assumptions were developed to cover the range of actual
conditions that the DWR, USBR and the Corps, could expect to occur.

DWR conducted two separate firm yield analysis utilizing two different
approaches. The first approach, Method i, was an empirical approach to
determine project impact by assuming various changes in the salinity outflow
relationship at Emmaton based on the percentage impact change shown by the
Base I vs. Plan i physical model test results. The second more theoretical
approach, Method 2, was based on using a salinity gradient relationship
between Collinsville and Emmaton as derived from steady state physical mode].
test results for the base (Base 1) and channel deepening (Plan i) cases. The
first method was included in the draft GDM. The second method was developed
after the first method was complete and in response to perceived inaccuracies
related to the initial evaluation. The second method was not completed in
time to include in the draft GDM. The following paragraphs describe the
study assumptions, tests and analyses conducted by the DWR using both
methods.

Given the complexity of the real world condition, the approach adopted
by the agencies was to test worst case conditions. If these conditions
showed no or negligible impact, then it could be assurred that there would be
no impact. -The disadvantage of this approach is that nothing specific is
learned if it shows some impact. That is, the potential impact is not

~uantified. However, given this and considering the difficulties of
eveloping appropriate input data, it was decided by DWR, the USBR and the

Corps that this was the only rational approach. The results were examined
closely for reasonableness and consistency as compared to the
state-of-the-art physical model test results and the knowledge of the actual
behavior of the Delta system.

b. S__~ud_~j/_as___~sum_~9_~i_9~. - There are several assumptions associated with
the tests. Since the purpose of the tests was to evaluate differences
between a plan (Sacramento River Deep Water and Stockton Ship Channels, 35
feet deep) vs. a base (1980 condition Sacramento River Deep Water and
Stockton Ship Channels, 30 feet deep) condition, the most important
assumptions are those which significantly affect those differences. A
complete listing of assumptions is given for both methods in Qppendix E. The
major assumptions are discussed below.
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(1) Firm yield. - The objective of the operations runs was to
determine the effect (potential loss) on firm yield to the State Water
Project (SWP) and the Central Valley Project (CVP). The water project firm
yield is that amount of water which can be delivered to users during a
critical dry period. This firm yield is based on iterative calculations.of
optimizing water deliveries during the historically driest period of record.
In California, the period used to calculate the firm yield is from May ].928
through October 1935, The computed firm yield is used by DWR and USBR to
determine the amount of water that each agency can sell on a long term
basis.

(2) ~t__e..~__g~a_~Ikt_t]L._~tand~ds.. - The water quality standard at a
specific site may require the release of SWP and CVP water from upstream
reservoirs. Since the channel deepening could potentially increase salinity
at the Emmaton station (Sacramento River near Decker Island-Station 22)
during low flow years, the only time an adverse project impact might occur is
when the controlling station (in determining upstream water releases) is at
the Emmaton station. The study assumes State Water Quality Control Board
Decision 1485 (D-1485) water quality standards will be maintained throughout
the critical dry period. A summary of those standards has been included in
~ppendix E. In, addition, the recently negotiated "Coordinated Operation
~greement" between the USBR and the State requires the USBR to operate the
CVP to meet Delta salinity standards.

(3) Stud~ ~rocedures. - Test results from physical model results
were for only two steady-state (constant) flow conditions. The steady-state
tests maximize the mode].’s abil~ty to detect differences but only evaluate
theoretical flow conditions. Method I uses previously developed DWR and USBR
empirical relationships which show that salinity at a station is a function
of the current month’s net Delta outflow, the previous month’s net Delta
outflow, and the previous several months’ bulk volume~/ flows passing that
location. These relationships attempt to replicate dynamic flow conditions
which the steady-state tests cannot simulate. Method 2 applies the steady
state model results to solve the established salinity transport equations to
derive before project and after project salinity-outflow relationsips at
Emmaton. Both methods,assumed the long term steady state impact identified
by the first series (Plan I vs Base I) of Bay-Delta Model results were equal
to the dynamic project impact for the prototype. Since the salinity in the
prototype is highly dependent on antecedent conditions (memory effect), both
methods will overestimate project impacts. Therefore, project impacts
resulting from these studies will identify only the maximum potential
impact. The firm yield studies presented herein do not define the minimum
potential impact.

(a), Method I. - The first method modified the empirically derived
salinity vs. outflow relationship developed for Emmaton by a percentage
adjustment based on steady-state results to account for project effects.
Several possible project impact curves for the Emmaton Station were developed
using various extrapolations of steady-state Bay Delta model test results and
are shown in Figure V-2, At the 4400 cfs net Delta outflow, the

lJ Bulk volume flow is the amount of water passing that location over a ~
specified time period.
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physical model tests show a salinity change from 1.400 ppt (TDS) to 1.625 ppt
- an .225 ppt or about 16% above the base condition. For allincrease of

curves there is no impact at a flow equivalent to the 5,400 cfs net Delta
outflow run in the model tests. Physical model tests actually showed some
salinity decrease at that flow condition, but this was not included in the
analysis which represents another conservative assumption.

An initial assumption for Curve A was zero impact at flows of 5400 cfs
and above, and a 16 percent impact at 4400 cfs net Delta outflow (NDO) since
only two theoretical points were known. This curve assumed a linear increase
for flows below 4400 cfs. Curve A, however, did not consider the differences
between the net Delta outflow (which can be measured in the Bay Delta Model)
and the net Delta outflow index used in the State operation studies. A 1982
USBR preliminary study!/ showed differences between the Model’s net Delta
Outflow and net Delta Outflow Index. Generally, the Bay Delta model requires
more Delta outflow than shown by the Delta outflow index (used in the
computer operations runs) to achieve the same absolute salinity values. This
difference varied at each location but was about 500 cfs at the Emmaton
Station. Thus, the physical model tests’ net Delta outflows of 5400 cfs and
4400 cfs translate into 4900 cfs and 3900 cfs, respectively, for comparable
river flows.

Curve B is based on the same assumptions as Curve A except the 500 cfs
outflow difference is accounted for in the curve. Curve B places no impact
at 4900 cfs net Delta outflow (NDO) and a 16% impact at 3900cfs net Delta
outflow (NDO).

Curve C assumes a 16% impact for all flow conditions.

Curve D shows no impact for flows of 4900 cfs NDO and above and
increases linearly to a maximum 16% impact at flows of 3900 cfs NDO and
below.

Curve E also shows no impact for flows of 4900 cfs NDO and above. The
project impact increases linearly from 0 ppm impacts at 4900 cfs to 225 ppm
at 3900 cfs and lesser flows.

(b). Method 2. - The second approach developed by DWR is a
theoretical approach to estimate project impacts on the firm yield of the CVP
and SWP system based on a theoretically developed salinity gradient
relationship between the Collinsville and Emmaton stations. Under Method 2,
the Emmaton salinity standards are satisfied not directly at Emmaton but
through Collinsville due to two major reasons. First, established
regressional salinity versus outflows relationships used at ali Delta
stations are based on historically recorded data. However, the required
historical salinity versus outflow data is non-existant. Secondly, the COE’s
physical model studies showed that no impart was found at Collinsville due to
deepening the Ship Channel. For these reasons, it is felt that the
historically derived regressional salinity versus outflow relationships at
Collinsville are still valid. For these reasons, the Salinity versus outflow

~/ Preliminary Draft comparison of prototype Delta outflow salinity
relationship in the Sacramento-San Joaquin Delta and the relationship
measured estimated by the US Army Corps of Engineers San Francisco Bay
Delta Model, USBR, July 1982.
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PROJECT IMPACT CURVES
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relationships derived for Emmaton are transferred to Collinsville resulting
in two standards at Collinsville, i.e., D-1485 Collinsville salinity standard
and D-1485 Emmaton standard transferred to Collinsville. The transfer of the
Emmaton standard to Collinsville is partly based on the Corp’s physical model
results by using two steady-state physical model results; base 1 (30 ft.
depth) and. plan I (35 ft. depth) runs with 4,480 cfs of Delta outflow. Base
2 and Plan 2 test results were not used. The Base I and Plan results were:

Salinity (PPT)
~tation Bas___~e Pla___~n

Emmaton 1.40 1.62
Collinsville 4.63 4.68

Steady-State, one-dimensional, advection-diffusion equation for salinity
transport can be written as,

B(QS) AE =0BX

Where Q = flow rate
S = salinity
R = flow area
E = dispersion coefficient

Rewriting the equation in finite difference form between the Emmaton and
Collinsville stations, the above equation can be reduced to,

Q/ ~ + 2 S~ ~_ 2AE = K~
S2F Szz     Z~ X

Where $22 = Salinity at Emmaton
$21 = Salinity at Collinsville

/~X = distance between Emmaton and Collinsville

Rssuming E remains constant for base and plan conditions r=spectively, the
values of k can be obtazned uszng the physical model resul.ts.

k’ = 8364 ft3/Sec for base condition .
k’ 9224 ft3/Sec for plan condition

These k’ values are then used to transfer Emmaton salinity standards to
Collinsville for both base and plan conditions. The transfer .is made using
the following equation.

$2~= $2~ K’-- Q

The required outflow (Q) to maintain Collinsville salinity ($21) can be
computed for rearrangincj by the following regression equation and solving for
O.

19.795875

$21= 0.600025Q o.s~o9B~ Qp,
V-15

C--090620
C-090620



Where e = natural1ogarithm base
Q = requ~:red outflow

QPl = previous month outflow
V12 = previous 1 month-cumulative outflow (volume)

The validity of the approach was tested by comparing it against historic
data. The salinity at Emmaton (Station 22) and Collinsville (Station 21)
were computed using the proposed method and plotted at various levels of
Delta outflow (see Figure V-3). Also plotted in Figure V-3 are historic
values of S-22 and S-21 recorded during the 1977 drought period.

c. Study Results. - The results from both approaches are summarized
below.                            .                        ¯

(I). Method I. - Project impacts on firm yield are shown on Table
V-6 and are based on the extrapolated curves previously shown in Figure V-2.
All of the scenarios described have serious flaws in regards to quantifying
an impact. They do not acknowledge the fact that as the Delta outflow is
reduced to zero, any impact due to deepening must also reduce to zero and the
positive impacts of any redistribution of salinity levels is also not
considered. Also, a review of historic river flows and salinities shows a
considerable influence of previous months flows as well as current months
flows on salinity. This dynamic, or carryover, effect is not fully
recognized by the assumptions, as the physics of this effect is not fully
understood. In addition, the steady-state Bay Model results used as input to
this method could exaggerate the project impacts.

Table V-6                                        O

METHOD I       ~
Worst Case Analysis

Project impacts forvarious assumed curves
Impact on Project Yield with Interim Suisun Marsh Standards

Estimated Impact (TAF)~/

Scenario SWP CVP Total

A 22 89 III
B 12 56 68
C. 55 91 146
D 5 32 37

Impact on Project Yield with Permanent Suisun Marsh Standards

Estimated Impact (TAF)!/

Curve SWP CVP Total

A 23 92 115
B 14 55 69
C 53 100 153
D 8 31 39 ~
E 7 23 30

Thousands of Acre-feet
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There are several interrelated reasons for this exaggeration. Curve B
assumes the percentage impact increases to 43% at a 2,500 cfs NDO. Indeed,
an examination of the detailed operations run data shows that the large
impacts on firm yield are due to large percentage adjustments to salinity
during critical dry years where flows drop to the 3000 cfs NDO range during
the summer months. Data from the 1978 model tests presented in the
Feasibility report (Plan D-I 1977 Hydrology dynamic test) show a 3 to 4
percent increase at Station 22 at higher salinities. This shows that the
percentage impact decreases at higher salinities. Due to these
considerations, both DWR and the Corps agree, impacts calculated for curves
A, B and C are not a valid measure of even a worst case analysis of project
salinity impacts.

(2) Method 2. - The salinity outflow relationship developed using
the salinity transport equation and Bay Delta model results do not agree with
the empirically derived regressional relationships developed for Collinsville
and Emmaton. This is to be expected since the theoretical idealized
equations can never duplicate the actual prototype. The Collinsville Station
is situated in a location where it is influenced by both San Joaquin River
flows and Sacramento River flows (the equation assumes otherwise). However,
by running both the base and plan conditions (in which the salinity gradient
equation is used to transfer the Emmation standard to Collinsville) the
inconsistencies are minimized so that the differences can generally be
attributed to potential impacts of the channel deepening.

DWR operation run results initially predicted a 15,OOO acre-feet
reduction in firm water yield. However, the detailed run showed the Jersey
Point standard controlling more often for the base run than it did using the
historically derived empirical equations. This inconsistency can be
attributed to the differences between the salinity gradient relationships and
the empirical relationships. The empirical salinity relationship at Emmaton
and Collinsville were compared with the salinity gradient relationships..
This is shown in Figure V-4. The new relationship reasonably agrees with
historic data at the lower Delta outflows but diverges at the higher Delta
outflows. Therefore, DWR reasoned that the inconsistencies between the
different types of equations may be masking the project impacts by making
them appear to be less than what actually will occur. However, the extent of
.this bias is unknown. Therefore, DWR conducted another series of base and
plan runs deleting the Jersey Point standard. This forced the Emmaton
stations to control much more often (where there is a potential project
impact) resulting in a much greater firm yield difference. Since the Jersey
Point standard controls more often in the actual prototype, the maximum
impact of 59,000 acre feet (which assumed Jersey Point never controlled) is
too high. Based on these two sets of evaluations, DWR estimates the maximum
firm yield impact as about 35,000 acre-feet per year. See correspondence in
Appendix J. Project impacts on the firm yield for the two sets of base and
plan runs are given in Table V-7.

d. Analysis of firm yield studies. - DWR, USBR, and the Corps agree the
second more theoretical method is a more reasonable approach to calculate
potential reductions to the firm yield of the CVP and SWP system. Both
methods estimate maximum potential impacts of about 35,000 acre-feet..
Therefore, the impact minor, 1/2 percent amaximum is less than of combined
firm yield of the CVP and SWP. However, since both used the worst case
approach, the studies have not defined a minimum impact since underlying
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TABLE V-7

Method 2-DWR Firm Yield Studies

Study£/ Exports (TAF/Yr) End Impact (TAF/Yr)
I.D. CVP SWP Storage (TAF) CVP SWP Total

36A        3112 2310 1133 916 11 5 16
37A 3102 2308 1125 900

Difference i0 2 8 16

36C        3399 2430 1060 884 40 19 59
37C 3369 2414 997 868

Difference 30 16 63 16

~/ In the table, the prefix 36 and 37 denote base and i~ conditions,
respectively, while postfix A and C denote conditions with and without the
Jersey Point Standards, respectively. Differences in End Storages (TAF) are
converted to annual figures (TAF/Yr.) by dividing by factors of 6.3 and 5.8
for the SWP and the CUP’ r@spe.ptively,

assumptions in both methods maximize the calculated impact. For example,
both methods model state results if deriveduse physical steady as they were
for a dynamic flow condition. This conflicts with DWR empirical
salinity-outflow equations which shows salinity is strongly correlated with
prior months net Delta outflow and the previous months bulk volume flows
passing at location. The inclusion of this "memory effect" in the firm yield
studies would reduce (and may be even eliminate) the calculated firm yield
impacts. In.addition, the theoretically developed salinity-gradient
relationship used to estimate project impact shows significant differences
between the base and plan relationship for flows greater than 5,400 net Delta
outflow. Hence, the method was attributing adverse project-impacts to the
prototype during average, dry and wet years. This conflicted with physical
model test results which showed no project effects when flows exceed 5,400
net Delta outflow (a dry year flow). Although flows generally do not get
very high during the historic dry period of record on which the firm yield is
based, this effect, nevertheless, would overstate the actual impacts in the
prototype.

In addition, channel dimensions tested at the Bay-Delta model for the
plan condition are for a channel width of 600 foot wide (300 is the existing
width) along 13 miles of the Suisun Bay Channel from Avon to Pittsburg. In
September 1985, the Corps decided to construct only a width of 350 feet. A
width reduction of 250 feet from the model test dimensions. Widening to 600
feet has been deferred for the foreseeable future (probably at least 20
years) until the navigation traffic justifies a two-way channel. Although
the depth of the channel is the most important factor in the physics of
salinity intrusion, large changes in width also significantly effect salinity
intrusion. Therefore, the impacts on the Bay-Delta system as predicted in
the physical model test contained herein will be less than shown as long as
the 350 foot channel remains in the Suisun Bay Channel from Avon to Pittsburg.
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e. Conclusion of salinity study results. - The results of a worst case
analysis show a potential decrease in firm water yield because of the
requirement to release water from storage to meet water quality standards.
Based upon reasonable estimates to date, the maximum potential impact to the
firm yield of the SWP and CVP could be as much as 35,000 acre-feet.
Discussions with USBR and DWR indicate the minimum impact on the firm water
yield cannot be defined at this time. Currently, the best analysis of
current impacts is the physical model test at the Bay-Delta model. Further
physical model tests, however, would not likely yield conclusive results of
the project effect on firm water yield. The Corp’s tests also show that the
potential impact, if any, would only occur in critical dry years, which occur
infrequently. Detailed analysis using state-of-the-art equipment has not
been able to quantify actual project impacts, if any. A salinity monitoring
program to be conducted prior to, during, and after completion of project
construction has been established. This was determined to be the best method
for conclusive definition of project impacts. If a significant and
measurable increase in salinity i.s identified, the Corps will provide
appropriate measures to mitigate for that increase.

23. Salinity mitigation alternatives. - If the monitoring program
identifies an increase in salinity due to channel deepening, mitigation
features would be constructed. These measures could consist of the submerged
sill previously identified in feasibility studies or smaller temporary
structures that would be employed during very dry years. Another alternative
would be the use of CVP water for navigation purposes. Possible use of CVP
water for navigation purposes is discussed in a November 30, 1984, letter
from the District Engineer, Sacramento District Corps of Engineers, to the
Regional Director, USBR, and USBR’s letter reply dated February B, 1985.
Both letters are contained in Appendix J. If mitigation is needed, technical
feasibility,environmental feasibility and economics will determine the best
mitigation technique. Concurrent with the monitoring program, studies and/or
modeling tests will be conducted to identify acceptable mitigative measures.

24. Se, epage studies. - H. R. Cedergren, consultant under Contract to the
Corps, conducted a study to assess existing seepage conditions along the
banks of the ship channel, evaluate the anticipated~effect that a 5-foot
deepening of the ship channel would have on existing seepage rates, and
determine if any anticipated effects could be measured within an accuracy of
other variables that affect seepage.

a. Methods. - The study included the following tasks: (1) site visits,
(2) a literature review, (3) preparation of cross sections, (4) calculation
of flow nets, (5) analysis of ground water seepage before and after dredging,
and (6) prediction of effects.

(1) Site visits. - To obtain first-hand information about
conditions along the channel, the consultant visited lands on both sides of
the deep water channel by ground vehicle on April 5 and 6, 1983, and made
both air and ground inspections by helicopter on April 7, 1983.

(2) Literature review. - The literature survey provided historical
background on the design and construction of the ship channel, as well as
valuable information on the geology, hydrology, hydraulics, topography, etc.,
of the area.
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(3) Cross sections. - Cross sections were taken at 20 locations
along the channe--~T-to--0~p~Tt--the geometrical conditions and to determine the
distances between the channel and the levees protecting developed lands along
the channel.

(4) Flow nets. - Because of the presence of the Yolo By:pass along
portions of the right side of the channel (looking downstream), and most
other lands on this side being either undeveloped or at high elevations
relative to water in the channel, flow net analyses concentrated on five
locations along the left side of the channel (looking downstream). Only one
flow net pair was constructed for a property on the right side.

These five locations selected represent the varying soil conditions
along the channel. At each location, one flow net was constructed for
"existing" or "before" conditions and another for conditions "after"
dredging. Then the "relative" seepage quantities after dredging were
compared with those before dredging.

b. Assumptions. - A11 flow nets for "existing" conditions were
developed for sections with the bottom of the channel assumed to be
completely covered with sediments or in-place materials having coefficients
of permeability i/1OO of those of underlying sands that are presumed to exist
under each cross section. Borings indicate that sandy formations occur at
moderate depths below the lower permeability soils at most locations;
however, the assumption that such formations are continuous is felt to be
rather severe (in relation to possible increases caused by the dredging). In
addition, all flow nets for the "after" dredging conditions were for the
assumption that the sediments are-completely removed from the channel bottom
or that existing low-permeability formations are reduced in thickness by 5
feet. Both of these assumptions are also conservative; therefore, the actual
influence of the dredging will probably be much less than is estimated from
the flow nets. In addition, any increase in seepage would be short term
since resedimentation after construction would tend to return seepage to
pre-project conditions.

c. Conclusions. - The lands along the right side of the channel
(looking downstream) are relatively high or are used for the Yolo Bypass,
except for one short portion, RM 15.3 to RM 18.5, near Cache Slough. This
portion is at a lower elevation and seepage could be increased by the
dredging. Flow net analysis indicates a potential maximum increase of 8% in
seepage after dredging. However, if this area is subject to flooding as part
of the Yolo Bypass, this theoretical increase may be of no significance.
Deepening should have no adverse effects along the.right side of the channel.

The lands along the left side of the channel are high for the first 15
miles, then become progressively lower at the downstream end at Sherman
Island (CM 3.7), where it is at E1ev. -10. Portions (for example, at the
Brannan Island Recreation Area and Decker Island) are at high levels and are
not subject to seepage from the channel. The conservative assumption was
made that the existing channel bottom is covered with a barrier of silt and
which is partially or completely removed by the dredging. For this
assumption, the flow nets indicate that at locations where the channel is
relatively narrow, the seepage rates might be increased by 6% to iO%, and in
areas where the natural waterways are wide and the channel is far away from
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the protected lands the increases may be 1% to 3%. Table V-8, taken directly
from the seepage report, summarizes the theoretical increases in seepage due
to channel deepening on the basis of flow net analyses.

The assumptions made in the study are deliberately very conservative.
The project impact would be so small as to be undetectable over most of the
project reach. On the basis of this investigation, it is very unlikely that
increases of several percent could be reliably measured by conventional
monitoring methods; and unless the effects of other influencing factors can
be clearly established, piezometric data could be inconclusive or misleading.

25. Maintenance Dredgincj Studies.

a. General.

A sediment engineering investigation was conducted to evaluate
potential project impacts on maintenance dredging of the Ship Channel
improvement. Presently, dredging is performed on an annual basis producing
approximately 350,000 cubic yards of material for disposal. The study reach
extended from the Collinsville tide gage at CM 0.00 upstream to CM 18.25
upstream which is the portion of the ship channel which requires maintenance
dredging most frequently.

b. Previous Studies.

Two previous reports (HEC, 1974a and 1974b) summarize the procedures
and results from a study to estimate the amount, frequency and location of
maintenance dredging resulting from the proposed deepening of the Sacramento
Deep Water Ship Channel from 30 to 35 feet (HEC0 May 1983). Figure V-5 shows
a sketch of the study area along with the locations of cross sections and
sampling sites used in the HEC (1974a and 1974b) studies.

Computer program HEC-6, "Scour and Deposition in Rivers and
Reservoirs" (HEC, 1977), was used during the 1974 study to locate and
quantify dredging requirements in the channel. Discharge and sediment data
from water years 1965 through 1969 were used.

Conclusions reached by the 1974 study were based on channel trap
efficiency as the primary "gross estimator." These previous investigations
compared trap efficiencies and deposited sediment volumes for hydraulic
conditions before and after deepening. They concluded that "one would expect
just about the same amount of maintenance dredging for either channel" (HEC,
1974b). Thus, maintenance dredging requirements should not change.

The 1974 studies were thorough but based on a limited data base and
simplifying.assumptions. However, these studies raised several important
aspects which required further investigation:

(1) The effects of tidal changes were indirectly accounted for.

(2) Possible resuspension of deposited sediments as well as the
effects of salinity on flocculation of sediments in transport.
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Tab],e V-.8
Sacramento River Deejz Water Ship Channel - SeepaQ.e~S’~_u,d~.

Fiou Net Su~m~ar~

Distance ~rm~ Seepage ~actor, n
FI~ net levee c/1 to ~ Land Eiev.

Section numbers channel c/I Existing ~ter" 5’ Haximum ~n back o~
No. HEIe L~. s£de Rt. SEde FEET cond. dred~ Increase Ievee

9-L 21.5 1-R 460. 0.39 Zero Near d/s end o~ man-
1-B 460 O. 42 8~ Zero made channei.

1E-L E7.3 2-R 600 0.~7 -8.0 Rt Cache Slough;
2-B 600 O. 8~ 10~ -8.0 ~aErly narrow.

11-R 17.3 3-R 440 0.79 -5.0 End o~ Yoio Bypass;
3-B ~0 O. 86 8~ -5.0 Egber~ I~land

15-.L 12.8 ~ ~750 0.70 -8.0 Rt Sacramento REver;
4-B 1750 0.73 4~ -8.0 very

18-.L 6.4 5-~ ~40 0.73 -~2.0 ~{ Sacramento REver;
5-B 2~40 O, 7& 3~ -12.0 very u~,de.

~ 20-L 4.15 g-Q 2300 0.55 -10.0 ~{ Sacramento R~.uer;
&-B 2300 O. 56 2~ -10.0 very uEde.
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(3) The study results and conclusions were based on limited data
(1965-69). At least three high water and sediment discharge events (1970,
1974 and 19B3) have occurred since the time. period of the original data base.

(4) The original study did not consider the effects of flow
turbulence induced by wind, boat prop wash and "tidal pumping" on sediment
transport characterization in the study area. Although tidal effects would
not have a significant impact on sediment transport characteristics of the
study area during the winter high-flow months, tidal action effects during
the summer low-flow months may be considerable, including reverse flows,
two-tier flows, etc.

c. Study Approach and Methodoloqy.

Another sediment engineering investigation was conducted to review.
the data base, analyses and conclusions from the previous reports, and to
reevaluate the potential project (i.e., channel deepening) impacts on
maintenance dredging of the Sacramento River Deep Water Ship Channel in light
of the questions and concerns outlined above. A multiphased approach was
taken in this investigation including collection of hydraulic, geomorphic and
water quality parameter data during high-flow and low-flow events in the
study area. This investigation was conducted by the U.S. Army Corps of
Engineers Hydrologic Engineering Center in Davis, California (HEC 19B3 and
1984).

d. Data Base.

Two data collection campaigns were undertaken in the study area for
this investigation: one on 3une 20, 1983; the other on November 3-4, 1983.
The purpose was to establish a data base of hydraulic, geomorphic and water
quality data from which the evaluation of the sediment transport
characteristics in the study area could be made. Fifteen different data
collection sites were studied during this water based campaign (See Figure
V-5 and Table V-9). Table V-IO lists the parameters measured and the method
6f measurement.

The 3une 1983 campaign occurred during a high-flow period with a
river discharge at Freeport, California, of 46,000 cfs. The November 1983
campaign occurred during a low-flow period with an approximate river
discharge of 10,300 cfs at Rio Vista.

e. Data Analyses.

Examination of the water quality constituent data (such as
electrical conductance and suspended solids concentration) as well as bottom
sediment sample gradations showed that Steamboat Slough and Sacramento River
are the major contributors of materials to be dredged (i.e., sand materials)
in the study reach while the fine materials (clays) are entering from Lindsey
Slough and the Yolo Bypass. The cross section and current measurement data
were essential in assessment of flow patterns in the study reach,
verification of present shoaling areas and determining shoaling areas under
project conditions.
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TABLE V-9
Location of Sampling Stations

STATION STATION
NUMBER LOCATION

1 In Cache Slough, just upstream from the confluence with Lindsey
Slough.

2 In Lindsey Slough, just upstream from the confluence with Cache
Slough.

3 In Cache ~lough, at the confluence with Lindsey Slough.

4 In Cache Slough, just downstream of the Sacramento Deep Water
Channel. This station is located between channel markers 49 and 50.

5 In Cache Slough, approximately two miles upstream from the mouth of
Steamboat Slough.

6 In Steamboat Slou~h, approximately 1/4 mile upstream from.the mouth
of Steamboat Slough.

7 In the Sacramento River, approximately 1/4 mile upstream from the
confluence with Cache Slough.

8 In the Sacramento River near Collinsville (River Mile 0.0).

9 In the Sacramento River, opposite the west end of Sherman Lake
(River Mile 4.0).

I0 In the Sacramento River, opposite the west end of Decker Island
(River Mile 6.8).

11 In the Sacramento River, opposite the confluence with Threemile
Slough (River Mile 9.0).

12 In the Sacramento, just south of the Rio Vista Bridge (River Mile
12.6).

~ 13 In the Sacramento River, north of the Rio Vista Bridge (River Mile
i3.4).

14    In the Sacramento River, upstream fromlda Island (River Mile 17.2).

15 In the Sacramento Deep Water Channel, approximately 0.8 mile
upstream from the mouth. This station was located between channel
markers 53 and 54.

Mile 0.0 is at Collinsville
~ Stations 13-15 sampled on 3 and 4 November 1983, only.
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TABLE 10

Description of Data Collected at
the Sampling Locations

DESCRIPTION OF MEASUREMENT METHOD UNITS

Dissolved Cation
Concentrations
Na+,Ca++, K’, Mg++ ,Laboratory Standard Methods (ppm)

Electrical Conductance YSI Model 33 S-C-T Meter-I (umhos cm-I)

Salinity YSI Model 33 S-C-T Meter (parts/thousand)

Water Temperature YSI Model ~ S-C-T Meter (°C)

Dissolved Oxygen YSI Model 51-B Oxygen Meter (mg i-I)

Suspended Solids VanDorn Sampler and
MilliporeFiltrations by
Standard Methods (mg 1-1)

Turbidity HACH 2100A
Nephelometric Turbidometer (NTU)

*Secchi Depth Standard Secchi Disc (Meters)

*~Bottom Cross Section
Profiles Apelco Recording Fathometer (Plots, unitless)

Flow Velocity Profiles ENDECO Type 105
Side-Cast Current Meter (Knots, ft/sec)

Bottom Bed Materials ECKMAN Side-Cast Dredge (Unitless)

* Measured on 20 3une 1983, only
** Measured on 3 and 4 November 19B3, only
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f. Conclusions.

Evaluation of these data and other information (HEC, 1974 and U.S.
Army Corps of Engineers, 19B0) indicates that the proposed deepening of the
ship channel from 30 feet to 35 feet will not cause an appreciable increase
in the present average annual maintenance dredging volume (approximately
350,000 cubic yards per year in the natural river portion). Also, the total
amount of sediment being delivered to the channel will not change on an
average annual basis due to channel deepening; however, the location of areas
of rapid sediment accumulation may change slightly. Local shoaling rates at
some locations in the deep water ship channel may increase after deepening.
This will be especially true immediately below the mouths of the Sacramento
River and Steamboat Slough (two major sources of sediment).

Five feet of deepening may reduce the existing sediment transport
capacity in the shipping channel near Rio Vista by as much as 6 percent.
This figure (6%) was determined by comparing the existing sediment transport
capacity in the ship channel to the capacity of the deepened channel by using
both the Colby and Meyer-Peter and Muller (Vanoni, 1975) methods. This could
result in a 6 percent increase in the shoaling rate at that location. Even
though deepening may increase rates of shoaling in the ship channel near Rio
Vista, it may reduce the total length of channel requiring frequent
maintenance dredging by isolating the deposits Co a shorter length of
channel. This could lead to some minor savings in maintenance dredging due
to reductions in mobilization and pumping costs.

Channel deepening may accelerate lateral sediment movements into the
deep water channel if the channel side slopes become steeper as a result of
the deepening. Boat traffic will cause wakes and propeller turbulence which
will also accelerate lateral sediment movement.into the channel. Lateral
sediment transport rates are directly proportional to the channel side slope
and overall surface area of sides. Thus, channel side slopes will be
minimized with the project to avoid the above problems.

Details of the maintenance dredging studies can be found in
Appendix F, Sediment Engineering Investigations.

26. Sediment trap feasibility studies.

a. Pur_~. A preliminary feasibility study of the engineering and
economic aspects of constructing a sediment trap on the Sacramento River near
Rio Vista, California, has been completed. A properly designed trap would
capture sediment in a very localized area, possibly reducing annual ship
channel maintenance dredging costs by reducing the aereal extent of dredging
which presently occurs. The study addressed the following:

(1) Determine the engineering and economic feasibility of the
subject sediment trap and identify critical characteristics and design
features for such a project (such as size, shape, trap efficiency, location,
etc.).

(2) Compare the present operation and maintenance dredging costs of
the Sacramento River Deep Water Ship Channel vs. the estimated costs using a
sediment trap.
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(3) Assess the impact of the deepening of the ship channel from
feet to.35.feet on the performance of the proPOsed sediment trap.

.This study was. conducted by the U.S. Army. Corps of Engineers’ Hydrologic
Engineering Center in Davis, California.

b. Studv Area. The Sacramento River and.its tributaries carry sediment
loads of one to six million tons. per year past Sacramento, California (U.S.
Geological-survey, 1957-1982). Even larger loads can be assumed to pass near
Rio Vista due to the large quantities of. fine suspended material transported
from the Yolo Bypass during periods of high flow. Approximately S50,OOO cubic
yards of sediment are dredged annually from the Sacramento Deep Water Ship
Channel near Rio Vista (U.S. Army Corps.of Engineers, 1981). The remainder of
the sediment load. is.sufficiently ~ine that it remains in suspension until the
flow reaches areas with lower, velocities. Thus, the area immediately
downstream of the confluence of Cache Slough, Steamboat Slough and the
Sacramento River is an ideal site to consider for a sediment trap location.

c. Sediment Trap Design.

The design,and performance of the proposed sediment trap were. based
on the river conditions for a representative year. That representative year.
was assumed to depict the river and sediment environment ~hich would exist, on
the average, during the life of the project. Such an analysis was appropriate
for this preliminary evaluation. A more comprehensive analysis of several
years of historical record will be required to accurately evaluate the
performance of. the trap. Water year 1978 was chosen to be a representative
water and sediment year to use for this st.udy. Water year: 1978’had the most
complete data set .that was readily available for water discharge and sediment
information-It also had a mean annual water discharge that was about average
(U.S. Geological Survey, 1978) for discharges on the Sacramento River.

The proposed trap was first designed using ’an annual trappable
sediment load estimated from that representative year. The trappable sediment
load was computed as the "total" load minus the "flow-through" load during the
representative year. The "total" load was estimated from measurements for
that year. The "flow-through" load was determined from calculations of
critical velocities (and corresponding discharges) which would keep the
sediment in motion through the reach.

Once the annual trappable sediment load was estimated, then the amount of
material that could deposit in an assumed ten-foot deep sediment trap located
in the main channel was estimated based on the average annual river discharge
and a critical velocity and grain size approach. Also, it was assumed the
proposed trap. should, not go across the .entire river width because the large
increase in cross-sectional area~would collect more sediment than is presently
dredged from the existing channel. Positioned in the conveyance area of the
main channel, the proposed trap location, shown in Figure V-6 and the design
in Figure V-7, affects B8% of the water passing that point and thus also 88%
of the sediments passing.this location. Trappable sediments of 452,275 tons,
or 352,513 cubic yards per year were estimated in this way. This. volume and
the assumed ten-foot depth were used to compute .the approximate trap
dimensions.           ..
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An alternate method was then used for design comparison. This alternate
method sized the trap length based on the average annual sediment accumulated
and dredged historically- which is approximately 350,000 cubic yards per
year (of which 310,000 cubic yards per year is "trappable"). Proportioning
the design trap length to the estimated annual volume, a trap length of
feet was calculated. The alternate trap design based on the historical
average annual dredging volume was used rather than the design based on the
"representative" water year, as the former permits a direct comparison with
historical dredging quantities and costs. The recommended trap clean-out
period is two years providing a proposed design trap length of 1,700 feet.

As mentioned above, only BB% of the River flows pass over the trap (See
Figure V-7) and thus also only 88% of the sediments would be.affected. The
remaining 12% of annual sediment deposits in the ship channe!, or 40,000
cubic yards per year may deposit downstream of the trap.

d. Economic Analysis.

An economic analysis of the construction of the proposed sediment
trap and its operation and maintenance ~as conducted. Operation and
maintenance considerations included biannual dredging of the proposed trap
and also maintenance dredging every 16 years downstream of the trap. The
economic analysis ~ncluded mobilization and demobilization costs, disposal
area preparation costs, contingencies, and engineering design, supervision
and administration costs. An ~nterest rate of B.375% and an amortization
period of 50 years were used.

Based on the assumptions, data and calculations, construction of a
lO-foot deep sediment trap at River Mile 14 near Rio Vista will save the
Corps approximately $168,506 per year in reduced average annual dredging
costs as shown in Table V-8. The flnal results of the economic analysis
computed benefit-cost ratio of 1.185.

TABLE V-11
Economic Analysis

Sediment Trap

Without Sediment Trap W~th Sediment Trap

First Cost - $ 1,972,000
Total Cost $50,750,000 $42,841,000
Annual Cost $ 1,188,116 $ 1,019,610
Annual Savings - $ 168,506

Since the deepening of the ship channel from 30 to 35 feet wi11 not
impact on the proposed trap cross section shown in Figure V-7,
significance on the trap efficiency is estimated to be minimal.

e. Conclusions:

Based on the preliminary feasibility study, a sediment trap on the
Sacramento River can be economically constructed upstream from the Rio Vista
Bridge in the natural portion of the Deep Water Ship Channel near River Mile
14. The trap can be dredged and the material deposited at the disposal site
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on Grand Island. The approximate dimensions of the trap (according to
preliminary estimates) would need to be 1,200 feet wide by 1,700 feet long by
I0 feet deep, and located as shown in Figure V-6. Construction of a sediment
trap on the Sacramento River near Rio Vista will provide an estimated annual
savings in maintenance dredging costs of $168,506, with a project
benefit-cost ratio of 1.185. However, the sediment trap is not proposed at
this time. More detailed studies are required to confirm the viability of
the trap, and additional explorations are needed to further define costs.

f. Future Study.

As the feasibility study has shown, the proposed sediment trap is
technically and economically feasible. Further studies should be conducted
to determine the optimum locations and configuration of the sediment trap for
the hydraulic and sediment transport characteristics of the area. These
studies would principally involve data collection, problem analyses -
including simulation of the hydraulic and sediment transport characteristics
of the area of the sediment trap using a two-dimensional mathematical model -
and reporting of study results and recommendations.

Data requirements for the study would include river bed topography,
bed material gradations, soil boring data, river current velocity and
direction data, water and sediment discharge data, etc.

27. Prospect Island levee ~w~intenance studies. - The existing east levee
along the manmade portion of the Sacramento Deep Water Ship Channel (SRDWSC)
has been continually eroded by ship and wind generated waves. The biggest
problem area is located on Prospect Island between Channel Mile 18.6 and
21.0. Possible causes of the bank erosion include improper gradation of
quarry stone vs. filter material, saturation of uncompacted embankment
material, or an underestimated design wave.

After several riprap failures along this levee, the Waterways Experiment
Station (WES) made a model study of potential solutions to the bank problem
as part of the Section 32 program. The YES study addressed alternative
designs for reducing levee maintenance problems from Mile 18.0 to Mile 25.0.
WES concluded that with the given ship size and riprap design only an
increase in channel area or decrease in ship speeds would result in favorable
conditions in the channel. To a11eviate the erosion problem, WES recommended
either an increase in channel cross-sectional area or a decrease in ship
speed along with improved riprap design. The Sacramento District noted that
other potential solutions to the problem included setback levees, flow
easements, or a protective dike.

Due to the potential bank failure problem, the District evaluated design
options in more detail. The design options included: (I) increase the
cross-.sectional area; (2) construct setback levees; (3) increase
cross-sectional area and construct setback levees; (4) buy flow easements;
(5) reduce allowable ship speeds, and (6) build a protective dike in front of
the levee.
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Present levee conditions along ProspectIsland include iV on 3H slopes;
design specifications include 6" sand, 12" granular filter, and 27" stone
(maximum size of 1300 lb). Approximately 20,590 feet of levee (89% of the
total) have already been rocked. Speed limits along that length of channel
include 5 knots against a 2-knot (or greater) current and7 knots (8.05 mph)
with or against a current of less than 2 knots. Q survey of ship speeds
along that reach shows an average speed of about.7 knots.

After detailed analysis, all six options were rejected as possible
solutions to the erosion problem. The costs for a11 alternatives except
reducing a11owable ship speeds are very high. There is no assurance that
setback levees will solve the problem; the WES study shows that wave action
on setback levees is similar to that on present levees. The flowage easement
option would remove valuable farmland from production, as well as impact
wetland areas and a dredged material disposal site. Reducing al].owable ship
speeds might cause shipping profits to be decreased as a result of slower
speeds, causing such plan to become economically infeasible.

Since much of the present levee has been protected by rock, the selected
alternative is to continue to inspect and repair the levees along Prospect
Island, as needed. In addition, this plan includes placing rock (as needed)
on those sections of levee not presently protected.

28. Effects on RirOualitv. - A consultant conducted an air quality
emissions analysis for the Sacramento District to determine the air quality
implications of the project. Specific objectives of this study included an
analysis within the Port area itself (to estimate impacts from increased
traffic perhaps not .anticipated in existing regional air quality plans) and a
regional analysis (to compare potential project versus no-project benefits
weighed against increased recreational use).

To project future transportation-related emission levels, the consultant:

1. Defined the probable modes and routes of port cargo,
2. Determined the degree of utilization of ship, truck and rail

systems to move the cargo,
3. Determined fuel consumption for each mode of transportation, and
4. Estimated the corresponding air pollution emissions released

when that fuel is burned.

To distinguish between emissions changes around the Port and throughout
the region, three analysis regions were developed in which changing
transportation patterns will occur if the channel is deepened.. These three
areas included the Port (within a 5-mile radius of the Port), the Sacramento
Air Quality Management Area (QQMA) which extends to the New York Slough along
the ship channel, and a Northern California analysis zone which extends to
the Bay Area and within a lO0-mile radius of the Port northward into the
Sacramento Valley.

Based on overall fuel consumption, the "with-project" alternative causes
a definite air quality impact near the Port; the two alternatives are within
3 percent of each other within the AQMA basin; and once the entire Northern
California Analysis area is considered, the "with-project" alternative has
little significant impact.
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The current Sacramento Air Quality Plan (AQP), in incorporating the
"with-project" Port development plans and cargo projections through 1987, has
already concluded that emissions around the Port from increasing cargo
activities will approximately double in the next decade with or without the
project.

The Clean Air Act requires that Federal actions be consistent with local
and regional plans. Since the "with-project" alternative was used in the
Port activity planning input into the AQP, the proposed channel deepening is
thus consistent with the AQP and will therefore not create any unanticipated,
adverse air quality impacts.

29. Cultural resource studies. - Field studies were made of ali lands which
will be affected by the project to determine whether any cultural resources
are present which will be subject to adverse impacts. A cultural
reconnaissance was performed in 1976 for the feasibility report, and an
intensive cultural resources survey was completed in 1985.

a. Cultural resources reconnaissance. - The 1976 study was performed
under contract by Mr. 3elf Seldomridge, California State University,
Sacramento. An initial review of the literature, including the archeological
site files of the California State Department of Parks and Recreation,
revealed the existence of only one prehistoric aboriginal site (Yol-42) on
project land.

The contractor surveyed 15% of the disposal area along the channel banks
(river mile 15 to river mile 47.2), 9 other disposal sites, and a once
proposed passing basin.

No new archeological remains were recorded at the inspected sites. The
contractor did find two artifacts, an obsidian projectile point tip and a
baked clay/earth fragment, both believed to be fortuitous. Prehistoric site
YO1-42, originally recorded 3uly 1, 1960, was located and re-examined. The
contractor determined that site Yol-42 (located in the southwest corner of
$1) was an important archeological site and should be preserved. Suggested
alternatives to prevent destruction of Yoi-42 included (1) avoid impaction of
the site, (2) cover the site with dredged material to protect it from further
agricultural activities and (3) excavate test pits to determine the
distribution and significance of the site.

b. Intensive cultural resources survev.- In 1984 an intensive survey
of new sites and those not completely surveyed in 1976 was performed.
Initially, anup-to-date literature review was performed, including a review
of the Northwest Information Center of the California Archeological Sites
Inventory housed at Sonoma State University. This literature search reveaied
the previously recorded archeological site Yoi-42 (now identified as
CA-YOL-42) reported in 1978 by Seldomridge.

The field survey revealed no archeological remains on any project
lands. The contractor stated that none of the survey parcels could be
classified as sensitive to the presence of cultural resources because
parcels had previously received some type of negative impact, including spoil
disposal, flooding, orconstruction agricultural activities.
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Since the current condition of CA-YOL-42 was unknown, the contractor was
requested to reinspect the site and evaluate it for its potential
significance and eligibility for inclusion on the National Register of
Historic Places. The boundaries for disposal Site 1 had changed since the
1976 Study, and CA-YOL-42 was no longer located on project land. The
evaluation was requested, however, in case the original Site 1 area is needed
for future disposal.

The evaluation of CA-YOL-42 was made in accordance with guidelines set
forth by the Secretary of the Interior for the evaluation of resources for
inclusion on the National Register. The consultant concluded that the site
contained too few surface cultural materials to fully evaluate the site. He
recommended that a limited subsurface testing program be implemented to
determine the vertical extent of the site and to describe the.nature of any
subsurface deposit. A final National Register Evaluation would have to be
based upon the results of further testing.
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CHAPTER VI - BASIS OF DESIGN

30. Navigation channel desiqn. - The factors affecting channel dimensions
include the size and maneuverability of the vessel, current velocity and
direction, tidal stage, wind speed and direction, vessel speed,
characteristics of the channel bottom and banks, and in the case of an
existing channel such as the Sacramento River Deep Water Ship Channel, any
specific considerations necessary as a result of experience gained in use of
the channel. A discussion of these interrelated factors as they apply to
design channel width, width in bends, and depth is given below.

Shown in subparagraph f is an extensive list of references which were
used as guidelines in determining appropriate channel dimensions, In some
cases, the channel was designed wider than recommended in the various
references and in other cases, the channel width was kept to a minimum due to
special considerations. An example of a design based upon special conditions
is the reach between Mile 18.6 and the Port of Sacramento, which is the
manmade portion of the channel. This reach is straight and uniform, is in
slack water, and has no winds perpendicular to the direction of travel. To
prevent bank erosion due to wavewash, ship speeds are controlled by the
imposition of speed restrictions. Wide beam vessels (those with beams wider
than the most common vessel) traverse the channel only during daylight hours
which further decreases the possibility of pilot error. Over 5,000
deep-draft vessel trips have been made through the deep water.channel with
only twelve groundings of which the majority were not in the manmade
channel. These facts indicate that serious consideration can be given to
minimizing channel design widths in this reach. The existing and selected
channel dimensions for the Sacramento River Deep Water Ship Channel are given
in Table VI-I.

TABLE VI-1

EXISTING AND SELECTED CHANNEL DIMENSIONS
(in feet)

Channel Reach Existing Dimensions Selected Dimensions
Bottom                  Bottom

Depth Width Depth Width

New York Slough to 3unction Point (CM 15.0) 30 300 35 350
3unction Point (CAM 15.0) to CM 18.6 30 300 35 300
CM 18.6 to the Port of Sacramento 30 200 35 250

a. Desiqn vessel. - The "design vessel", for the purposes of this
analysis, is the hypothetical vessel which represents the size range of
vessels that would most commonly use the waterway. "The channel or waterway
is then designed to assure safe and economical passage for the "design
vessel". The "design vessel" for the Sacramento River Deep Water Ship
channel was developed by investigating the commodities currently handled and
the types and sizes of vessels in use or likely to use the channel, and the
commodities and the vessels likely to use the channel in the future. Table
II-1 shows a sample of vessels using the Port to load grain during 1976-83,
and Table II~4 shows the vessels loading wood chips at the Port during
1976-83. These are the two major commodities handled at the Port. The
channel depth as will be discussed subsequently will be limited to
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35 feet below an established sounding datum. An allowance of 3 feet for
trim, squat and keel clearance limi.ts the design draft.to 32 feet (when
considering summer static draft and fresh water sinkage). The "design
vessel" represents a hybrid vessel of the following dimensions:

Draft = 32~0 ft
Beam width = 83~ft
Length = 600 ft
DWT = 25,000 tons

It is recognized that larger ships do use the existing waterway and will
also use the channel in the future. ’Thereforei the larger vessel was also
reviewed under the channel design guidelines for consideration in determining
the appropriatechannel dimensions, which are also based on channel
economics, tide levels, weather conditions and other considerations which
influence channel design.

Both standard dry-bulk and wood chip vessel dimensions were used in
designing the channel because of the difference in their proportions. The
newer wood chip vessels have broader beams than do dry-bulk cargo vessels.
However, dry-bulk vessels generally have greater drafts,- Therefore, the
"design vessel’s" beam width Was based primarily on wood chipvessels and
their drafts on dry-bulk vessels,

b, Desiqn dept~h. - Adequate channel depth is the main consideration in
the design of navigation improvements. The appropriate channel depth is
ultimately determined through an economic analysis of the most efficient
drafts of current and future vessels that will be using the channel to
transport a particular commodity.

The deep draft ship channels downstream of New York Slough (3ohn F.
Baldwin Ship Channels) limit the channel depth to 35 feet. These
considerations were used in determining the economic channel depth which
maximizes net benefits,

Despite the economic analysis, safe and efficient ship operation requires
channel d~pths in excess of the "design vessel’s" loaded freshwater static
draft. The required depth of 35 feet was developed from calculations based on
practical and theoretical information in the technical reports and papers
referenced in paragraph 29f. The references were usedin determining the
.depth allowances for vessel squat and trim, sinkage due to fresh water, pitch
and roll, and operating Clearances. All of the factors have been considered
in evaluating the design depth for the channel deepening. The depth
allowances for freshwater sinkage, squat, trim, roll, pitch and heave, and
keel clearance are summarized in Table VI-2 for a typical vessel
BEAUTY"). The differences between required channel depth and desJ.gn channel
depth shown on TableVl-2 are considered-inconsequential From a practical
standpoint. ’lhe following paragraphs contain discussions of the design
considerations forthe, deepening of the ship channel.

.(I) Draft. - The static draft for Vessels using the Sacramento River
Deep Water Ship Channel is the summer saltwater draft. The. maximum
permissible draft to which a vessel may be loaded is fixed by the load line
assignments. The distance from the load line to the keel at midship while ~he
vessel is stationary in summer saltwater is the vessel draft. For design
purposes, this draft is 312 feet.
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Table VI-2
DEPTH DESIGN .ALLOWANCES

TYPICAL VESSEL - "ASIA BEAUTY"
(Design Draft = 31’2", Beam = 83’5", Length = 576’i1")

NEW YORK SLOUGH 3UNCTION CHANNEL MILE 18.6 TO
VESSEL DRAFT TO POINT TO PORT OF
AND OTHER 3UNCTION POINT CHANNEL MILE 18.6 SACRAMENTO
DEPTH DESIGN One-way One-way One-way
ALLOWANCES Traffic Traffic Traffic
(SHIP SPEED) V=10.3 mph V=I0.3 mph V=I0.3 mp~

Vessel draft
(summer, salt
water) 31.2 31.2 31.2

Freshwater
sinkage 0.5 0.5 0.7

Squat 0.5 0.9 1.1

Trim, ro11,
pitch & heave 0 0 0

Keel
clearance. 2.0 2.0 2.0

Required
channel depth 34.2 34.6 35.0

Design
channel depth 35.0 35.0 35.0
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(2) Freshwater sinkag_~. - Qn allowance has been made for freshwater
sinkage in the design depth of each channel reach. In passing ’From seawater
having a density of 1.026 (64 lb/cu ft) into freshwater with density of
0.9991 (62.4 lb/cu ft), the "design vessel’s, displacement will increase by
about 3 percent. The "design vessel" with a 31.2-foot saltwater draft would
have a freshwater draft of approximately 32 feet.

(3) Squat. - Vessel squat is the lowering of the water surface
around a moving vessel which produces a relative change in the ship’s
position with respect to the channel bottom. The amount of squat varies with
ship.speed and the channel cros~ section. Due to speed restrictions on the
channel, vessels typically navigate the various reaches of the Sacramento
River Deep Water Ship Channel at speeds from 5 to 10 knots. Vessel squat
values for each of the three reaches were determined using Figure X-1 of
Chapter X, Design of Channels for Navigation, Tidal Hydraulic Commission
Report No. 3 dated May 1965, and Figure 5-3 Draft EM 1110-2-1613, "Hydraulic
Design of Deep Draft Navigation Projects," dated 8 April 1983. The squat
varies inversely with channel width and directly with ship speed. The squat
for all of the reaches along the Sacramento River Deep Water Ship Channel
varies between 1 and 2.5 feet assuming the design vessel travels at the
restricted speeds (and values of squat increase slightly for larger vessels).

(4) Trim. - Trim is defined as the difference in draft from bow to
stern and is controlled by cargo loading, Information on trim was obtained
through observations of actual operations and through consultation with port
officials. Ship operators using the Sacramento Deep Water Ship Channel have
generally preferred to trim a ship to an even keel and utilize high tides.
Indications are that this will be the continued mode of operation with "the
deepened channel. Therefore, no allowance for trim is considered necessary.

(5) ~oll_~L_~itch and heave. - Vessel roll is rotation of a vessel
around its longitudinal axis, induced primarily by wave action. Vessel pitch

: is rotation of a vessel about its transverse axis and heave is vertical body
motion of a vessel. The Sacramento River Deep Water Ship Channel is
relatively shallow and protected from wind, such that waves greater than i to
2 feet are not normally encountered. Therefore, additional allowances for
roll, pitch and heave are not considered necessary.

(6) Keel clearance. - Soils explorations were made on the existing
ship channel, and the materials on the channel bottom were found to be silts,
clays and sands. For vessel safety and efficiency, the general practice of
the Corps of Engineers has been to provide a minimum clearance of 2 feet
between the vessel in motion and the channel bottom for soft bottom
materials. This clearance reduces thechance of the ship’s propeller
striking a sunken log or other" debris and reduces the possible displacement
of sand which could be piled up in the path of a following ship. The deep
water channel has a soft bottom. Therefore, the minimum clearance of 2 feet
is considered adequate for the deepened channel.

(7) Water" levels. - The ship channel design is based on excavating
the channel 35 feet below Elevation -2.0 National Geodetic Vertical Datum of
1929 (NGVD). This controlling elevation was established for the existing
30-foot deep ship channel after analysis of ’the various river flow conditions
and tides which affect the water level in the ship channel. Based on that
analysis, use of elevation -2.0 NGVD as the controlling elevation will
provide a depth of 35 feet or more 95 percent of the
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t~me and of 38 feet about 50 of the time. Thisdepth percent controlling
depth is about 0.8 feet below ~LL~ at Collinsv~lle and ~.2 feet below ~LL~ at
R~o V~sta.

(8) Saltwater intakes. - Chapter X of the Tidal Hydraulic
Commission Report No. 3 recommends a nominal clearance of at least 2 feet
under the keel of a moving vessel in order to avoid fouling of pumps and
condensers by bottom material. Since most vessel intakes are about 2 feet
above the hull bottom and most ships travel the channel when water levels
produce channel depths greater than 35 feet, no additional allowance is
considered necessary for vessel saltwater intakes. With the saltwater
intakes 2 feet above the hull bottom and a 2-foot keel clearance in addition
to other allowances, the actual vessel saltwater intake clearance would be
about 5 feet. This clearance was considered adequate based on a study by the
Port of Oakland for SL-7 containerships in the San Francisco Bay channels.

(9) Maximumsize vessel. - The design allowances for the expected
maximum size vessel using a 35-foot deep channel were also determined. These
calculations are based on the ship "Causeway" and the assumption of an
operation freshwater draft of 32 feet at the Port of Sacramento (similar to
the 31.9~foot freshwater draft for the "~sia Beauty"). The results of these
calculations are presented in Table VI-3. These calculations indicate that a
deeper channel is necessary for the vessel with a 32-foot draft to safely
travel the channel. However, because the controlling elevation for channel
depth design is below MLLW and most ships travel the channel when water
levels and tides produce channel depths greater than 35 feet, the maximum
size vessel is expected to continue to safely travel the channel by loading
according to the expected channel water levels at the time.

(i0) Summary. - Given the type of vessels which are expected to use
the ship channel and the special operating procedures which the channel
utilizes, a total additional depth of ~ feet for freshwater sinkage, squat,
trim, and keel clearance is sufficient to allow safe and efficient operation
of bulk commodity vessels. Further justification for this figure is that the
3-foot clearance (from static draft line) closely approximates actual
operating procedures in the channel. The Sacramento River Deep Water Ship
Channel can safely and efficiently allow travel of ships with a 31.2-foot
saltwater draft when deepened to 35 Feet below elevation - 2.0 NGVD without
use of tides. However, larger draft vessels can be safely accommodated
through use of tide levels.

c. Channel width.

Channel width is dependent on the beam and steering Characteristics of
the design vessel, the traffic density, the characteristics of other vessels
encountered in the channel, the characteristics of the waves likely to be
experienced, as well as the characteristics of the channel banks. While
acknowledging no formulas for evaluating these characteristics and their
complex relationships, EM 1110-2-1607 does reference, as a general guide,
Chapter X of the Committee on Tidal Hydraulics Report No. 3. Study of other
waterways similar to the one under study is another means of determining the
appropriate balance between safe, efficient operation and economical
construction. The EM cautions that accident ’Free operation of another
waterway may be reflective of an overdesigned, uneconomical project as well
as an appropriately designed project.
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Table ~I-3

DEPTH DESIGN ALLOWANCES
~M.~-x-I~--uM--E-~P-~c-~i~E-D-~V-Es-~E~.L‘~--/~’~c-~‘~u-’~s~.~’-’ ,

(Design Draft = 4].’4", Beam = 106’0", Length = 736’3")

NEW YORK SLOUGH JUNCTION CHANNEL MIL.E 18.6 TO
VESSEL DRAFT ’TO POINT ’TO PORT OF
AND OITIER
DEPTH DESIGN One.-way One-way One..-way
ALLOWANCES Traffic Traffic Traffic
_~SHIP SPEED~ ............_V_~=__I..O_=_. 3_ m_~..h. .........................................................y= 1_O_=.,~...._m_~.h_ V= I0.3 m~....,h. .....

Vessel draft 41.3 41.3 41.3

Freshwater
s lnkage O. 7 O. 7 O. 9

Assumed loaded
draft plus
F re s hwate r
sinkage 32.0 32.0 32.0

Squat O, 7 I,

Trim, roll,
pitch ~ heave 0 0 0

Keel
clearance 2.0 2.0 2.0

Required
channel depth 34.7 35. I 36.1

De sign
channel depth 3~.0 3b.O 3~.0

-~Size as based on beam width
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(1) L_a_n_.e.._..a....I...1.owa____n.£..e.s_...- Guidance provided in the EM and the
Committee on Tidal Hydraulics Report No. 3 indicates a range of channel
widths that should be considered on the basis of user vessel characteristics
and physical and hydraulic conditions in the channel area. These "guides"
suggest ranges to be considered For vessel maneuvering lanes, bank
clearances, and in cases where two-way traffic is involved, a vessel
clearance lane as well as width in bends. These allowances are discussed
below, and minimum adverse and ideal conditions are illustrated in Figure
VI-I for both one.-.way and two~-way traf’Fic, respectively. Other references
utilized in establishing the minimum and maximum conditions are given in the
reference list (subparagraph 29f).

(a) ~.~.~.L~yer~:Og_.l~D~.. - The maneuver:[ng lane is that portion of the
channel required for a vessel to maneuver in, in an el=fort to navigate a
straight course. This lane should provide adequate width for the vessel to
avoid encroaching on its safe bank clearance or approaching another ship so
closely that dangerous interFerence between ships ~ill occur. Model tests
a~ vessel observations outlined [n T~dal liydrau].[c Report No. 3 inclicate
that maneuvering requirements for various vessels are mainly related to
vessel controllability. These tests indicate that the maneuvering lane may
be as little as 160 to 180 percent of the vessel beam for those with good ~o
average controllabil[ty M~ere there are no currents at an angle to the
channel or ~inds or waves tha~ cause vessel yaw. When vessels have poor
controllab[l[t~ and yawing forces are !!kely to be experienced, 200 percent
of the vessel beam is suggested for the-maneuvering lane. Zn general, the
controllability of various vessels was defined as fo].lows’

i. Very good for naval fighting vessels and freighters of the
Victory ship c].ass.

£. Good for naval transports and tenders, F-£ tankers, new ore
ships and freighters of the. Liberty ship class

3. Poor for old ore ships and damaged vessels.

(b) Bank clearances. ~ Bank cl~arances are required to compensate
for the positive pressures against the bow of a vessel and the negative
pressures against-its stern as it moves in proximity to a channel bank.
Pressures are created by the hydraulic compression of the water as it is
"squeezed" between the vessel.and the bank at its bow and the rapid
evacuation of the water at the stern by the vessel’s propellers. With
adequate clearances, this phenomenon can be compensated and equilibrium
established through application of some degree of rudder. ~gain the bank
clearance required by a vessel is dependent upon the vessel’s controllability
and speed, the nature of the bank material ~nd shoaling characteristics, the
width and depth of the channel, and wind and hydraulic forces. Studies
indicate that where favorable conditions exist, the bank clearance could be
as little as 60 percent of the beam of the vessels if they are known to
handle well close to the edge of the channel. Conversely, if strong
currents, winds, and waves are known to occur frequently at an angle to the
channel and the banks are composed of hard materials, as much a~ 150 percent
of the vessel beam maw be advisable.
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Two-way traffic:

Minimum allowances

~,~adverse conditions~

Minimum allowances

’
One-way traffic:                                                                               ~

Minimum allowances

Minimum allowances

FIGURE ~ -I

LIMITATIONS FOR CHANNEL WIDTH DESIGN
(GIVEN IN % OF VESSEL BEAM)
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(c) S.h..id~_c_l_e_a_F_aS!£.e_.s.... - rn cases where a channel is required to
accommodate two-way traffic, a width allowance is necessary between the
vessels to avoid adverse hydraulic interactions when passing. The conclusion
of tests outlined in Tidal Hydraulic Report No. 3 indicates that in wide
waterways that are well buoyed and not subject to strong currents or other
yawing forces, a minimal ship clearance of as little as 80 percent of the
beam of the larger vessel may be satisfactory. However, a clearance of i00
percent of the beam is recommended for less ideal conditions.

(2) Width allowances in bends. - It is customary to widen the
channel in turns because the path of a vessel making a turn is wider than its
path in a straight portion of a channel. Unfortunately, as pointed out in
the Tidal Hydraulic Report No. ~, there is not much guidance available to
determine the amount Of widening that is desirable. Generally, the greater
the deflection angle, the greater the width of the vessel’s path. However,
consideration must also be given to vessel speed, ship length, beam width and
the ship’s steering characteristics as well as the maneuvering skill of the
ship’s pilot. The Tidal H.vdraulic Report No. 3 suggests that in the design
of the widening of a turn, the most reasonable procedure would be to premise
it on the three factors that the Panama Canal engineers established for the
design of the maneuvering lanes in straight reaches, namely very good, good,
and poor controllabilit.v. Based on derivation fromdata developed by the
Panama Canal engineers for a ship with a beam width of 113 ’Feet, the
maneuvering lane widths in straight port$ons and turns would be as follows:

Maneuvering Lane Width in Straight Reaches and in Turns

Width o.F Maneuvering l_ane as a
Percent of the Vessel Beam

Channel Turns with
Contro I labi I ity Straight ........ ___D_e.f_l_e c t_..i.9..r..L&r..L9 le s of

of Vessel Channel 26 deg 40 (.leg

Very good                    160                  325              385
Good                        180                  370              440
Poor                        200                  415              490

Empirical equations, suggesting that the radius of curvature of a turn
is a more valid criterion as to the amount of widening requ.ired than is the
size Of the deflection angle, were rejected by the Panama Canal engineers
since the equations neglected not only the deflection angle bl,r~, also the
length of the ship. ’The U.S. Navy Design Manual (DR-26) dated 3uly 1968
relates the radius to the deflection angle and to the length of ships for
speeds up to I0 mph. DeMiranda at the XlV Congress of P.I.~.N.C. also
suggested that the radius of curvature for vessel speeds 8 to 10 mph are
related to the deflection angle. Still other criteria establish a radius
requirement with respect to the length of ships. However, as pointed out in
Tidal Hydraulic Report No. 3, the width of channel bends is to a considerable
extent based on the peculiarities of the ship and the diligence and skill of
the he Imsman.
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(3) Reaches of the Sacramento River Deem. Water Shi~ Channel. - The
ship channel carl be separated into three reaches based on conditions zn the
existing channel .that must be considered when determining appropriate channel
widths. These reaches are: New York Slough to Junction Point (CM 15.O),
Junction Point (CM 15.O) to the Entrance to the manmade channel (CM 18.6),
and the Entrance to the manmade channel (CM 18.6) to the Port of Sacramento.

(a) .N__e.w......YL.o...r..k.._.S.’._1_o..u.9 .h.......~.P__~.~Ls_b.~Lr_g_).._..~.~......~.~.n c t____~__o_n_..P_o..~.p_t._.([..C..M.__l__5.,..g_), - 3[ n
this reach, the channel is within the Sacramento Ri.ver which is narrower and.
subject to higher current velocities ’than the previous downstream reaches.
Only vessels bound for or departing from the Port of Sacramento use this
channel, and based on future traffic projections, a one-way channel is
considered adequate in this reach, Vessel movements in the ship channels
between San Francisco Bay and New York Slough which are common to ships using
the Port of Sacramento and other ports are controlled by a state-of-the-art
radar and radio network which is administered by "the U.S, Coast Guard. To
prevent collisions in the channel, the Port of Sacramento’s operate.ors office
uses two-.way radio communication in coordination with ’the Coast Guard system
to control, vessel movements between New York Slough and the Port of
Sacramento. Wind and currents are generally parallel to .the ship channel in
this reach and are not a problem, Bottom sediment consists of medium to fine
sa~ which poses no hazard -to navigation provided the channel is adequately
maintained. Based on these channel conditions and as shown in Figure VT-2, a
value of 180 percent of .the vessel’s beam ’For the maneuvering lane, and a
value of 80 percent of the vesse1~.’s- beam for the bank clearance are
considered appropriate for-this reach.

(b) Junction Point _(CM 15.O.). to the Entrance to the Manmade Channel(_C_M..._I..8...:...6.)-. .- ’This reach lies within a portion of Cache Slough between the

Sacramento River" and the manmade portion of the channel and is the narrowest
portion of the natural waterway. ’This channel carries high winter flows from
-the Yolo Bypass and hence can be subject .to high current velocities. This
reach also needs only to provide for one-.way traffic. As in the previous
reach, winds and bottom sediment do not adversely affect navigation. "[’he
direction of flow in -this reach is parallel to the ship channel. The
increased velocities in the winter" do not adversely affect navigation.
llowever, increased power must be applied in order to maintain Forward motion
when going to the port. The same maneuvering lane and bank clearance should
be allowed as for the reach from New York Slough to Channel Mile 15.O, as
shown on Figure VI-2.

(c) The Entrance to the Manmade Channel .(.CM 18.6.). to the Port of
.Sa__cr__a_m,.e.!];~9., - This reach is the manmade portion of the channel and is
relatively straight and uniform. "[his reach is in slack water and is not
subject to winds perpendicular to ’the direction of travel. The bottom
material, however, consists of silty clays and silty sands which may be a
greater hazard than downstream sediments. A one-way channel is adequate.
The conditions present in this reach are not characteristic of those that
would adversely affect navigation. Therefore, as shown in Figure VI-3, a
value of 160 percent of the vessel’s beam and a value of 70 percent of the
vessel’s beam are considered appropriate for this reach.
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(4) Channel ~idths in straiqht channels. - The "design vessel" for
a 35-foot deep channel has a s’tatic freshwater draft of 32 feet, a beam of 83
feet and a length of 600 feet. Table VI-4 presents a summary of minimum
channel widths for the "design vessel" based on information previously
presented. For comparison, also shown on Table VI-4 are channel widths for a

. vessel with a lO0-foot beam and BOO-foot length since it is known that ships
exceeding these dimensions have occasiona].ly called at the port in the past
and can be expected to do so in the future.

(5) Channel ~idths i.n bends. - In examining the design criteria for
ship channel bends, it is apparent that channel bends ultimately will be
designed based on judgment, actual ship maneuvering experience, and empirical
equations based on ship widths and lengths. To investigate possible required
increases in channel widths at bends of the Sacramento River Deep Water Ship

¯ Channel, various computations were made using the empirical equations and
rules of thumb contained in the Tidal Hydraulics Report No. 3, and in
P.I.A.N.C. and other publications. Tables VI-5 through VI-B show the results
of such computations for the "design vessel." For the sake of comparison,
information is also sho~n for a larger vessel with a 100-foot beam and
800-foot length.

1"BALE Vl-4

Bottom Width Based on

Infon~ation Presented Herein
~hip E.xisting Minimum Botton~ Minimum Bottom

Channel Ship tdidth for ~idth for Larger

Reach Channel Designed "Design Vessel" Vessel {i00’

Bott~ Bott~ (83’ beam, &O0’ beam, 800’

~uted Rounded CQ~uted Rounded

Meu York Slough to Channel
Mile 15.0 300 350 282 300 340 350

Mile 15.0 to Channel Mile

18.6 300 300 282 300 34D 350

Channel Mile 18.6 to the Port o÷"

Sacramento 200 250 249 250 300 300
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TABLE Vl-5

BEND AT CHANNEL MILE 16.0

BEND RADIUS (Present Design Radius = 6,500 feet)

Minimum Radius     Minimum Radius
Based on "Design Based on Larger

Reference     Vessel" (83’ beam, Vessel (100’ beam,
600’ length) 800’ length)

(ft) (_ft)

DeMi randa 5,800 8,000
Kray, 3. C. 7,000 10,000
Navy DM-26 3,000.1_/ 3,0001/

1_/ The tangent length between consecutive curves should be 1,000 ft or 2
lengths of the largest ship using the channel, whichever is larger.

INCREASE IN CHANNEL WIDTH IN BEND
(Present Design Bend Radius of 6,500 ’Feet)

Increase in Bottom Increase in Bottom
Reference Width for "Design Width for Larger

Vessel" !.~_~.Z ..................................~.~-@.~_~ .............

Carvalho 14 25
Kiel Canal 20 20
Chent-Terneuzan Canal 111 198
Navy DM-26 Widen on inside of Widen on inside of

curve curve

CHANNEL WIDTH IN BEND
(Present Design Bend Radius of 6,500 feet)

Minimum Minimum Minimum Minimum
Bottom Bottom Bottom Bottom
Width Width Width in Width in

Present for for Bend Based Bend Based
Design "Design Large Reference on "Design on Larger
Bottom Vessel" Vessel Vessel" Vessel
Width in in (83’ beam, (i00’ beam

Straight Straight 600’ length) 800’
length)

Channel Channel

300 300 350 Carvalho 300 375
Kiel Canal 300 350
Ghent-Terneuzan
Canal 400* 500*

Navy DM-26 - -

These values are considered to be too conservative based on the ot~
methods represented and the knowledge of how the vessels actually
maneuver.
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TABLE VI-6

BEND AT MILE 17.0
BEND RADIUS (Present Design Radius = 9,100 feet)

Minimum Radius Minimum Radius
Based on "Design Based on Larger

Reference Vessel" (83’ beam, Vessel (100’ beam,
600’ length)            800’ length)

.......................................................................................................................................... .....................

DeMiranda 6,000 8,000
Kray, J.C. 7,000 I0,000
Navy DM.-26 3,000~/ 3,000~/

The -tangent length between consecutive curves should be 1,000 ft or 2
lengths of the largest ship using the channel, whichever is larger.

INCREASE IN CHANNEL WIDTH IN BEND
(Present Design Bend Radius of 9,100 feet)

Increase in Bottom Increase in Bottom
Reference Width for "Design Width for Larger

Vessel" (ft) Ves~e__1__~f_t]___

Carvalho 10 18
Kiel Canal 0 0
Chent-Terneuzan Canal 79 141
Navy DM-.26 Widen on inside of Widen on inside of

curve curve

CHANNEL WIDTH IN BEND
(Present Design Bend Radius of 9,100 feet)

Minimum Minimum Minimum Minimum
Bottom Bottom Bottom Bottom
Width Width Width in Width in

Present for for Bend Based Bend Based
Design "Design Large Reference on "Design on Larger
Bottom Vessel" Vessel Vessel" Vessel
Width in in (83’ beam, (100’ beam

Straight Straight 600’ length) 800’
Channel Channe I length)

300 300 350 Carvalho 300 350
Kiel Canal 300 350
Ghent-’Ferneuzan
Canal 350 475~

Navy DM-26 - -

These values are considered to be too conservative based on the other
methods represented and -the knowledge of how the vessels actually
maneuver.
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TABLE VI.-7

BEND AT MILE 36.0
BEND RADIUS (Present Design Radius = 5,000 feet)

Minimum R~ius Minimum Radius
Based on "Design Based on Larger

Reference Vessel" (83’ beam, Vessel (100’ beam,
600’ length)            800’ length)

DeMiranda 1,800 2,400
Kray, J.C. 7,000 I0,000
Navy DM-26 3,000!I 3,000!/

The tangent length between consecutive curves should be 1,000 ft or 2
lengths of the largest ship using the channel, whichever is larger.

INCREASE IN CHANNEL WIDTH IN BEND
(Present Design Bend Radius of 5,000 feet)

Increase in Bottom Increase in Bottom
Reference Width for "Design Width for Larger

Vessel"(ft)_ Vesse~_~.)_ .....

Carualho 1B
Kiel Canal 35 35
Chent-Terneuzan Canal 145 258
Nav~ DM-26 Widen on inside of Widen on inside of

curve curve

CHANNEL WIDTH IN BEND
(Present Design Bend Radius of 5,000 feet)

Minimum Minimum Minimum Minimum
Bo ttom Bo t tom Bottom Bottom
Width Width Width in Width in

Present for for Bend Based Bend Based
Design "Design Large Reference on "Design on Larger

Bottom Vessel" Vessel Vessel" Vessel
Width in in (83’ beam, (I00’ beam

Straight Straight 580’ length) 800’ length)
Channel Channel

200 250 300 Carvalho 250 ~25
Kiel Canal 300 325
Ghent-Terneuzan
Canal 400* 500*

Navw DM-26 - -

* These values are considered to be too conservative based on the other
methods represented and the knowledge of how the vessels actuallw
maneuver,
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TABLE VI-8

BEND QT ~tlLE 41.0
BEND RADIUS (Present Design Radius = 8,000 ’Feet)

Minimum Radius Minimum Radius
Based on "Design Based on Larger

Reference Vessel" (83’ beam, Vessel (I00’ beam,
600’ length)            800’ length)

........................... l!k)
DeMi randa 6,000 8,000
Kraw, 3. C. 7,000 i0,000
Navy DM~26 3,0001-/ 3,0001-/

.i_/ The tangent length between consecutive curves should be 1,000 ft or 2
lengths of the largest ship using the channel, whichever is larger.

INCREASE IN CHANNEL WIDTH IN BEND
(Present Design Bend Radius of 8,000 feet)

Increase in Bottom Increase in Bottom
Reference Width for "Design Width for Larger

Vessel" (ft) Vessel (ft~

Carvalho 11 20
Kiel Canal 5 5
Chent-Terneuzan Canal 90 160
Navy DM-26 Widen on inside of Widen on inside of

’ curve curve

CHANNEL WIDTII IN BEND
(Present Design Bend Radius of 8,000 feet)

Minimum Minimum Minimum Minimum
Bottom Bottom Bottom Bottom
Width Width Width in Width in

Present for for Bend Based Bend Based
Design "Design Large Reference on "Design on Larger
Bottom Vessel" Vessel Vessel" Vessel
Width in in (83’ beam, (i00’ beam,

Straight Straight 600’ length) 800’ length)
Channel Channel

200 250 300 Carvalho 250 325
Kiel Canal 250 300
Ghent-Terneuzan
Canal 450* 450*

Navy DM-26 - -

These values are considered to be too conservative based on the other methods
represented and the knowledge of how the vessels actually maneuver.
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d. Saf,e~ aspects and ,other ,considerati,ons.

(,,1) ,Qccid.e.nt ,r, eco~’dr__S.. = Si,nce ~he port opened. .in 1963, there have
been no co:11E,sio,ns,and,o,n.ly .twe,lve re,porT~ed groundings. The on!y reported
inc!den~t that ~thr.eat#ned t,he s.afety of ,~ ~ve~,e! ~n the sacr~amento River Deep
Wa~er Ship Cha~nel ,was E~, Fe,bruBry 1977. ’TEh@ V,e,s.se! Oj ~ ,Maru NO, i was
s~opped in mEd-cha,n.Del near P$~;~.s, buEg d,ue tp a d~#dge that Wa~S ~n or near the
sh.~p ~:hanne~. The dr~d,ge, ~he M~ss,o~FE, was being ~sed ~,n maintenance
d~edglng .and w@s ~moored "a~ ~eft ,Unaltered. TheOj~ Ma~u No. I after
wa~tE,ng se~e~a~ hg~rs f~p,r the ~.re~g@ ~0 ,,be .~oved a:~tempted t.9 p~ss the
ebst.ruc~Eon ,a~ gr, o,und,ed ,on the ~d,ge of ~he ~,h~p ,ghan.nel, ,NO damage was
1ncurred due t9 .T~.h~s ~nc~dent. Besides :~h~s g,r.ou~ding, eleven other
g.round~.ngs were re~or~ed, ten due
misplaced buoy ,(@I~ f~ee~ :w,Et~9~ damage ~-0 ,,eg~ipme{3~ .B;~ personnel). The
.maj,o.r:~ty ,of :~he grop.~.Er~gs p.9,C~}~e~ ~ the ,re, ac.h fFom C,hanne! MEte 6.2 to
~Ghannel ,M~le 15.0. -~D ~h~.s r.e~ch, e.spe,¢!a1~y tn :~he .v~c~n~y of the R~o
VEsta B~Edge (CM ~3.p), r~pEd s~hopIEqg .occurs. The de, posEidon of silt
carried thKougb th@-s.mB.!!er ~ps,~reBm ~1vers a~ sIo,ugbs that have re!atEvely
hlgher ve1oc~tles ~haD ,~,h,Q w~dQ,r :Sa9rame,nt9 R~y,e,r c,h~n.ne! causesthe ,c.hannei
wEdkh to decrease as ~he s.~ depos,~t.s ~o9 the -cha.n:~e! bottom. The groupings
may ~herefZo,re have been ,c~used
s,hoal E rig.

(2) ~bpnnel .~~~du,r,es. ~ l:he =9~u~.~tandi,ng safety record
for the Sacramento ,River Deep WB~,e~ Sh~pChannel is .a~?i,butab!e to ~he
operating procedu,re~ :Used o~D ~he 9hB~.~e!.. E~i~s~i,ng .veF.~e! ~.raf~:ic is li=mite~
to o~e:-way .trave! from ,Avon to the Por~ :of Sacramento B~ ~s monitored by
s~ate-of-the-art :radar and :~adio ~keep the channeltwo~way to
cle~n fn~m ob~tru~tion~
~e~n~hip~ the f~ol!o~i~g
travel.

(a) ~.i~:~. ~ ]~he San FraBc-:is.po :~y Pilots ~ssoc~atton furnishes
p!!ots for the .v~.s~se~s ~ha~ are ~.~ t~Bv.~! to .$nla~ pgrts. The ptlots are
experienced on the .shi:p ,ohannels .a~ .~knp~ ~here .p,rqblem areas exist, The
p{1ots do not ~ravel the Sac~amen:~o River Deep Wa~er ,Sh~,p Channel {n a uide
beam vessel after dus~k because ,a loaded or !.a,rge s:hip ~ransiting the channel
in the dark could dev!a~e from the center of the ,channel undetected. S~nce
large vessels curren~!~ ~have .on!y abou-~ 50 fee~ of ~earance on each s{de .and
the p{1ot CBR~O~ d.ete;~ s1~ght change.s !n =vessel .dlrect£on, the probBbtltty
of vess.el ac.c~dents i~crea.~,es. "F~he p{lo~s do not u~uly risk the ve:ssel,
cargo or c.~e~ at any ~{me

(b) Vessel schedule.., The ~a~ger beamed ves-sels are not scheduled
for evening t~avel. Loaded vessels ~t~b drafts greater than ~he des{gn also
schedule their ,d,epartu~e:s to .co~n.c~de ~ith h~gh tides .to el{m~nate the need
to stop in the manmade :pore{on ,of the c.bannel. The vessels must reach Ne~
York Slough ,on high t~des ~since ~he ,chanBel above ~bis point iS too narro~ to
anchor in. (Vessels o~ly ,have bo~ anchors .a~ would be s~ung across ~he
channel ;by t{dal a~t,igB ) Y~.~.s~l.s ,GBn p~S,O ;be ,Fc, h,~du.led s.o -~ha~ ;any
potential delays due tO. the one,way channel are mintm{zed ~B~ collisions
avoided.
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(c) S__peed restrictions. - Speed restrictions have been established
for the existing channel, and all ocean going or port bound vessels operate
under these controlled speeds. Between Toland’s Landing (CM 6.2) and the Rio
Vista Bridge (CM 13.0) when goi.ng against a current, the maximum speed over
’the bottom is 8 knots, When going with the. current, in slack water, or
against a current of 2 knots or less, the maximum speed through the water is
limited to i0 knots. Between the Rio Vista Bridge and the Port of Sacramento
when going against a current, the maximum speed over" the bottom is limited to
5 knots. When going with -the current, in.slack water, or against a current
of 2 knots or less, the maximum speed through the water’ is limited to 7
knots. It is not anticipated the existing speed limits will be ~)odified ’For
the deepened channel.

(3) Ves.sel conqestion. - 2,665 deep draft vessels have called at
¯ the port during the 20+ years the port has been in operation. This is
equivalen.t to 5330 transits of the channel. The existing navigation traffic
is limited to one..-way movement. .This traffic palttern will remain the same
with the channel improvements, and the two-way movement from Qvon to New York
Slough stated in the feasibility report has been deferred until the number of
vessel movements warrants widening, l’he constructi.on of that reach under the
San Francisco Bay to Stockton project will not provide additional width for
two-way traffic at the present time but will allow the safe passage of
vessels loaded -to a deeper draft now and into the near future. Congestion on
the channel is not a problem today with 100-150 vessels calling at the Port
per year (range for the last ten years) but between 450-475 vessels are
expected to call at the Port and 250-300 vessels are expected to call at
Collinsville in year 2037, the last year of economic life.

(4) Effects on bank erosion. - Ship generated waves, wind waves and
river currents contribute to bank erosion along the Sacramento River Deep
Water Ship Channel. The controlling force varies in the different reaches
and on either side of the channel according to channel characteristics,
traffic and bank. materials.. Man~ of the levees along the channel were
reverted in conjunction with construction of ’the existing 30 ’Foot deep
channel and the Federal government has the responsibil~ty for operation and
maintenance of portions of "the levees along the ship channel. Non-Federal
interests are responsible for .the remaining areas, Most of the bank
protection maintenance work accomplished has been in the reach between
Channel Mile 15 and Channel Mile 25 (in the manmade porti.on of the channel).

Q comparative analysis.of ship generated waves for the existing and
proposed ship channels was made using the approach presented in EM
1110-2-1613, "Hydraulic Design of Deep Draft Navigation Projects." Qlso, ’the
refraction and diffraction techniques contained in the Shore Protection
Manual were used to compare ’the bank runups on riprapped slopes. The
analyses indicate that since squat values will not change significantly and
¯ the largest change in ’the ship to Shore distance is only 25 feet, there will
be no significant change in ship generated wave effectson bank erosion.
Therefore, the existing responsibilities for maintenance wil! not be altered,

(5) Views of Coast Guard and waterwav_.u_s...e..r_s_.

(a) .C._o...a_s_t G____U.9.,r..d_. - South Pacific Division personnel discussed
the proposed project with the Twelfth Coast Guard District, QJ.ds to
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Navigation Branch, on 30 January 1981, who indicated that their concerns
centered on ’the need to relocate or replace navigational aids. They have
recently been coordinated with to provide information on the relocation of
navigation aids. The cost of required navigational aids has been inc].uded in
the cost estimate for’ the selected plan of improvement.

(b) Channel p_~lots. - Channel pilots were interviewed to
discuss possible areas of concern and their opinions of various aspects of
the project. All the pilots interviewed were in favor of the project. They
feel that the deepening and widening will increase safety for the larger
ships visiting the Port of Sacramento. The main problem areas on the channel
are just below the Rio Vista Bridge, the curves on the nBnmade portion of the
channel, the crosswind and currents in the Cache Slough, and bank suction at
Toland’s Landing. The pilots feel that the channel widening will help to
alleviate and/or increase safety in these areas. The pilots do not foresee
any safety problems associated with the extended approach to construction,
since the likelihood of larger ships visiting the Port of Sacramento will not
be realized until the channel improvement projects downstream (John F.
Baldwin Project) are completed.

The pilots were also asked about the practice of ships taking on salt
water as ballast at sea and then discharging it at the Port. ’This is a
common practice for the wood chip vessels. They need the ballast at sea so
the ship will stay low enough in the water for adequate maneuverability.
Once inthe ship channel, the ships need to stay low enough in the water to
be able to cross under the bridges and power lines. The Port has asked the
pilots to request the ship captains to discharge the salt water and take on
brackish water prior to heading upstream to the Port. It is difficult to
determine how this practice has worked since the number of wood chip vessels
visiting the Port has decreased in the last few years due to the world
economic situation.

The pilots feel that for" the most part the navigation aids are adequate
but a few more could be placed downstream of the Rio Vista Bridge and in the
Cache Slough area. They do not feel that any restrictions on ship travel
(day time only, extra aids, etc.) need to be implemented because of the
project, but they would like to.have daytime travel for the largest ships
before, during and after construction. ’They feel that ship sizes are getting
larger, approaching the Panama size vessel. They state that these ships will
have no major problems navigating the channel bL&t the length of the ships
will be !imited to approximately 750 feet due to the curves in the manmade
channel. The detailed interviews are included in Appendix A.

(c) Others. - Other waterway users have previously
communicated their views. By letter dated 31 December 1980, the Commanding
Officer, Naval Weapons Station, Concord, California,indicated that the
channel improvements would improve navigability and, therefore, enhance the
Navy’s rigorous safety program covering shiploading and improvement
operations. Captain J. S. Going of the Harbor Safety Committee of the Marine
Exchange commented on the safety aspects of the proposed imp#ovements in his
2 January 1981 letter. Captain Going stated that the improvements would
enhance vessel maneuverability and directional stability and consequently
lessen exposure to the possibility of grounding, lessen risk to structures
enroute, and reduce risk to the safety of vessels and their H.B.crews.
Sims, Master of the $S Cornuco~..i_~a, by letter dated I December 1980,
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stated that deepening the channel to 35 Feet would eliminate the need to wait
for favorable tidal conditions, improve operation efficiency, and prove
beneficial to the marine industry as a whole.

e. Summarv___a.n.d_..justification of desiq...n... -. Factors affecting channel
dimensions include ’the size and maneuverability of ’the vessel, current
velocity and direction, tidal stage, wind speed and direction, vessel speed,
characteristics of the channel bottom and banks, efficiency and economics and
in the case of an existing channel, any specific considerations resulti.ng
from experience gained in the use of the channel. The .channel dimensions are
summarized below with a discussion of the justification for the chosen design.

Width (feet) (feet below
-2.0 NGVD)

New York Slough to 3unction Pt. (15.0) 350 35

Sunction Point to the Entrance to the
Manmade Channel (CM 18.6) 300 35

Entrance to the Manmade Channel to the
Port of Sacramento 250 35

The channel depth required is ~5 feet below elevation - 2.0 NGVD without
accounting ’For the tides. This allows .the design draft o’F 31.2 feet (in salt
water) sufficient depth for keel clearance, squat and freshwater sinkage.
Trim and pitch, roll, and heave are considered negligible due to the vessel’s
loading conditions (i.e., even keel) and the calmness of the channel waters,
respectively. However, larger drafted vessels can safely transit the channel
by using greater water depths due to tidal action.

The appropriate :channel widths were determined according to the lane
percentages discussed in paragraphs 29c, the size of the vessel, and specific
considerations. The -Following paragraphs discuss the chosen design and
justification for the specified reaches.

(i) N__e._w._...~_o....r...k__Slou_g~ to 3unction Point .(CM 15.0)_. - The design, width
of 350 feet throughout this reach is justified by the need for sufficient
width to allow the safe passage of ships. Ten of ’the -twelve groundings
reported occurred within this reach. The shoaling in this re~ch is suspected
to account For a majority of these groundings. The channel width based on
the design vessel with a beam of 83 feet and the considerations in paragraph
29c yield a width of 300 feet. However, due to the shoaling reducing the
channel width between maintenance dredging contacts and other considerations,
it was decided to increase the channel width to allow a contingency in order
to insure the safe passage of vessels. The larger vessel (100-foot beam)
using the channel was chosen to determine the design width of 350 "Feet The
design wi].l lessen the effect of shoaling on navigation and may slightly
reduce the frequency of maintenance dredging. The 3 mile portion from New
York Slough to Collinsville will not require deepening or widening due to its
natural depth of over 35 Feet and width over 400 feet.
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(CFI 18.6). - The design vessel in this reach is the 83-foot beam vessel.
"There are no characteristics of the banks, bottom sediment or alignment which
necessitate the. need for a design based on a larger vessel. ]he design
channel width of 300 feet is based on the lane percentages and considerations
described in paragraph 29c.

(.3) Entrance to the Manmade Channel _(CM 18.6~ to the Port of
Sacramento. - The design considerations and lane percentages applied to the
design vessel produce a channel width of 250 feet. Znterviews with the
pilots reveal that they believe the width is sufficient for safe passage of
the design vessel and larger vessels. The larger vessels currently use the
channel without much problem. The 250-foot channel will enhance the safety
for all vessels since the vessels will be traveling at deeper drafts. In
addition, expanding the channel width beyond 250 feet would significantly.
increase construction and disposal costs due to the large quantity of
material encountered in cutting the banks of the manmade channel. There are
no characteristics within the channel (bank material, bottom sediment, wind
and alignment) which cause any detr{mental effects on vessel passage.

(4) Bends. - The bends in the reaches will be transitioned and
aligned to accommodate the vessel’s increased path. The construction of the
channel will be sequenced to deepen to the design depth and then widen to the
specified channel width. The widening of the curves to the design widths
will occur in the deepening sequence in order to allow an added degree of
safety for vessel passage until .the widening of the straight channel reaches
is completed.

f. References - Fol].owing is a list of references used in determining
the appropriate channel dimensions for the project.

(I) EM I110-2-1607, Tidal Hydraulics, dated ~ugust 2, 1965.

(2) Chapter X, Design of Channels. for Navigation, Tidal Hydraulic
Commission Report No..3, dated May 1965.

(.3) Waugh, R. G., "Planning and Designing Deep Draft Navigation
Channels," a paper presented at Waterways Experiment Station Deep Draft
Navigation Channel Design Conference, Vicksburg~ Mississippi, May 16, 1978.

(4) Bulletin No. 16, pages 88-9.3; Permanent International
~ssociation of Navigation Congresses, publication dated 197.3.

(5) "Proposed Procedures for Determining Ship Controllability
Requirements and Capabilities," a paper presented at the First Ship
Technology and Research (ST~R) Symposium, Washington, D.C., ~ugust 26-29.
1975.

(6) Eda, H., "Directional Stability and Control of Ships in
Restricted Channels," a paper presented at the Annual Meeting, New York,
N.Y., November ii and 12, 1971, of The Society of Naval Architects and Marine
Engineers.
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(7) 24th International Navigation Congress, Section I, Inland
Navigation, Subject 3.

(8) U.S. Navy Dept. Design Manual, Harbor and Coastal Facilities,
Navdocks DM-26 Facilities Engrg. Command, Washington, D.C., July 1968.

(9) DeMiranda, C.F.V. XIV Congress, Permanent International
Association of Navigation Congresses, 2nd Section, Ist Communication, Cairo,
1926.

(10) Kray, 3. C., Layout and Design of Channels ahd Maneuvering
Areas, Permanent International Associaton of Navigation Congress, Volume II,
1975.

(11) Sewell, T. F. D., "Factors Involved in Developing the Suez
Canal," P.I.A.N.C., 1978.

(12) Mobile Harbor Channel Design Summary Report as presented by Mr.
3im Baxter, Mobile District at the Deep Draft Channel Design Conference,
16-18 May 1978, U.S. Army Engineers Waterways Experiment Station, Vicksburg,
Mississippi.

(13) ETL 1110-2-209, Engineering and Design - Navigation Channels
and Channel Depths, dated February 23, 1976.

(14) ER 1110-2-1404,. Deep Draft Navigation Project Design, September
24, 1981.

(15) Em 1110-2-5025, Engineering and Design - Dredging and Dredged
Material Disposal, March 25, 1983.

31. Surveys an~ explorations.

a. Surveys_. - Color aerial photograph~ of the project channel were
taken from Collinsville to the Port of Sacramento in 1977 and used to
estimate .impacts to wetland vegetation along the ship channel due to the
widening and deepening. Field visits supplemented the evaluation of disposal
sites for environmental purposes. Field survews allowed reasonable
approximations of disposal site volume capacities.

Quantity estimates for project dredging from Collinsville to Sacramento
are based on the latest available sounding data. Most of the channel has
been sounded for’ maintenance dredging purposes since 1980. One exception is
the Cache Slough project reach (Channel Mile 15.0 to IB.6), which has not
needed maintenance dredging since original construction. Recent surveys in
that reach have been completed and the results incorporated into this GDM.

b. Explorations. - Extensive soils information was obtained during
design and construction of the original 30-foot ship channel. A sumBary of
that information is included in Appendix G. In addition, in November 1974,
six over-water borings were made in the Sacramento River Deep Water Ship
Channel from Mile O.O to the center of the Turning Basin in the Port of
Sacramento. The hole locations are indicated on Plate D-I. A total of 24
push-tube samples were obtained, ranging in depth from 4 feet to 12.5 feet.
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In August 1982 and May 1983. ten additional borings were made along the
channel. These are designated as 2F-IA through 2F-4A and 2F-5 through
£F-IO. Twenty-five 3" diameter Shelby tube samples were taken from depths of
4 to 6 feet. Adjacent to sites 2F-IA through £F.-4Q. companion samples 2F-1B
through £F-~B were taken for chemical analyses of the bottom sediments. At
present, a third phase of channel bottom explorations is being undertaken to
further determine the soil characteristics and aid in the design of the
disposal sites in order to meet water quality requirements.
Explorations along the entire channel length will be obtained by
over-the-water drilling equipment. Samples of soil and water will be
obtained at 31 sites using established procedures. These samples will be
:subjected to tests including the modified elutriate test, the elutriate test,
column settling tests, grain size distribution and other soil characteristic
tests. The results will be used to obtain water quality certification, aid
in the design of the disposal sites and provide information on the types of
materials to be expected in the dredging process. The results will be
available prior to the start of construction. The laboratory soil results
for the previously completed explorations are discussed in paragraph 38, and
chemical test results are covered in the FSEIS.

c. Laborato_r~.._t~.~. - The South Pacific Division Laboratory
performed primary testing on river bottom samples from the 1974 and 1982-83
explorations. Q total of 32 gradation samples (22/1974 and 10/1982-83) were
tested. Testing consisted of gradation analyses, ~tterberg limits,
moisture-density (1982-83 only), and chemical tests. The test results are
discussed in Qppendix G. The gradation curve, Figure VI-4, indicates the
average grain size distribution of the 32 samples with 80% of the samples
falling between the 10% finer and 10% coarser curves. The liquid limit (LL)
ranged from 35 to ,198 (Avg 89) and the plasticity index (PI) ranged from 16
to 124 (Avg 55). Some samples were classified as organic clay, sand and
gravelly sand. In general, however, the samples are classified as fine
grained silty and clayey sand. Moisture-density tests performed on the
1982-83 samples indicate dry unit weights ranging from 58.0 pcf to 107.2 pcf
(Avg 84 pcf). These unit densities are probably much higher than in--situ
values since the test samples were obtained by driving a standard split-spoon
sampler. Qdditional explorations are planned during preparation of plans and
specifications.

32. Dre~inQ. - All channel dredging will likely be done by hydraulic
suction dredge to a maximum depth of 36 feet below elevation - 2.O NGVD.
This depth includes i foot of over depth dredging below the 35-foot depth to
allow for the inaccuracies in the dredging process. ~pproximately 21.5
million cubic yards will be dredged and disposed on about 4464 acres of
upland disposal area with a total available capacity of 30 million cubic
yards.

The quality, classification, and other data on the material to be
dredged is included in Qppendix G, Qnalysis of Bottom Sediments. Dredging
and disposal operations will be accomplished in a manner to comply with
applicable State and Federal water quality standards.
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33. DredQed material disposal. - Q detailed description of all dredged
material disposal sites is incIuded in Qppendix D, Dredged Material Disposal
Qreas. These descriptions are based on field investigations and include
topography, vegetation, fish and wildlife values, and any existing
improvements.

Based on existing topography, an average depth of in-situ channel fill
was computed, and existing and future land use and wildlife and esthetic
values of each was determined. Table IV-2 in Chapter" 4 summarizes the area
and capacity of each site. Guidance in selection and sizing-of the disposal
areas was drawn from the Dredged Material Research Program (DMRP), such as
(i) TR D-77-21, "Sizing of Containment Qreas for Dredged Material," October
1977 and (2) TR DS-78-IO, "Guidelines for Designing, Operating, and Managing
Dredged Material Containment Qreas," December 1978, and EM 1110-2--5025,
"Dredging and Dredged Material Disposal," March 25, 1983. Generally, dredged
material disposal dikes will be of new construction using the guidance
developed by the DMRP, specifically TRSPD-77-9, "Design and Construction of
Retaining Dikes for Containment of Dredged Material," Qugust 1977. Based on
foundation explorations primarily Obtained prior to original construction,
field observations, and experience during maintenance dredging disposal site
operation, the following dike cross sections should be used. Unless
otherwise noted, the standard containment dike cross section (IV:3H; 12 ft
crest width) and interior dike cross section (1V:2H; 8 ft crest width) should
be used. See Table VI-9 summarizing the containment dike maximum heights.
Generally, the maximum height for the standar~ interior dikes should be 12
feet. Where higher interior dikes are required, IV:2.SH slopes could be used
to maximum containment dikes for that site.a height equaZ to the

Dredged material disposal site capacity is based on an allowance of
volume twice the in-situ channel sediment volume, The factor is required to
allow for bulking of sediments at the site, water ponding volume, capacity to
allow sufficient detention time to meet water quality standards, potential
increases in disposal quantities due to contractor overdredging and other
uncertain factors. In addition, a two-foot freeboard for the disposal sites
is required. The actual sizing of disposal sites in accordance with DMRP
Technical Report TS 98-10 will be made using the results from the additional
soils explorations and settling tests. These explorations and testing will
be performed shortly and additional:explorations may be made during the
preparation of plans and specifications.

Material from most disposal areas will be available, at the discretion
of the owners of the sites, for commercial uses such as fill material or for
future construction needs outside the immediate project area. These needs
might include levee construction or improvement in the Delta, future highway
construction, or structural fill for commercial and industrial development.
The material from maintenance dredging has been in the past removed
periodically from disposal sites S-16 (Rio Vista) and S--14 (Grand Island) and
used as fill material. Similarly, material dredged during deepening of the
Sacramento River Deep Water Channel would be avai].able for reuse in other
areas.
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TRBLE VI-9
RECOMMENDED MQXIMUM CONFQINMEN[

DIKE HEIGHTS

SITE M~X HT..(FT) NOTES

S-1 20

S-4 20

S-7 20

S-9 20

S-II 20, Raise southern levee 5 or" 6 feet to attain
the 20 ft he iq..ht~. .........................................

S-12 5 Weak foundation. Use IV:4H slopes. Maximum
rate of fill 5 ft/y,_r to 15 ft maximum.

S-13 20

_S.-_.I_4_ ........................................................1_.5,. ..................................................................................................................

S-16 20

S-19 15 Remove and recompact dredge deposits
beneath rEF_qposed containment dikes.

S-20                20
Marsh areas should be avoided.

_S:_2.._1_...................................2.0. ..............................E_x__te__n_s__i~.e__N_e.9_etation on .present levee.

S-31 20 Same as S-19

S-~2 20 Same as s-i9

S-~5 20 Marsh area near river should be avoided,
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B4. Recreation plan. - In the 1980 Feasibility Report for the deep water
ship channel project, eleven potential recreation sites with facilities
ranging from fishing access to day-use/camping areas were identified.
Potential recreation developments were discussed with several non-Federal
agencies as poSential recreation sponsors; these agencies were the State of
California, Sacramento County, Yolo County, Solano County, East Yolo
Community Services District, and the City of Rio Vista. Qfter intensive
coordination e£forts, the 1980 Recommended Plan was limited to new recreation
development at the dredged material disposal site adjacent to the existing
facilities at Sandy Beach County Park. This was the only area for which a
non-Federal recreaSion sponsor would commit to cost-sharing in the
construction and acceptance of operation and maintenance requirements.

In the 1970’s, the Corps had agreed to lease approximately ~0 acres of
the northern :portion of the Rio Vista d~edged material disposal area at a
nominal cost to Solano County. Solano County deve.loped recreation facilities
on a port~on o# that area. During ~he 1980 feasibility studies, Solano
County prQposed expanding those facilities to encompass the entire planned
(approxEma~ely 30 acres) area. Proposed facilities includedday-use picnic
sites, a sw.~mming beach, aut~ access, camping units, automobile and car
trailer pa~king, res~rooms, and other support facil.ities. These facilities
were similar and complemented those of the recreation area already developed
at the site ~by Solano County. The proposed recreation facilities recommended
in the ~easibility report were .on part of that Solano County leased area.
Since then, Solano County has constructed and developed the proposed
facilities (contained in the Feasi.bility Report) on the leased area at their
own expense.

Solano, Yolo and Sacramento Counties were coordinated with in 1984 and
1985 to determine interestin recreation development. All three counties
submitted letters of interest for recreation development and requested that
consideration be given in the future to use of certain dredged material
disposal sites for this development. Solano County Parks Department
.expressed interest ~n S-19 (Decker Island), S.-21 and S-$5 (Collinsville -
.Montezuma :Hills area); East Yolo Community Services District is interested in
S-I; and Sacramento County Department of Parks and Recreation was interested
in deweloping part of S-14 (Grand Island). Sacramento County has recently
sent a letter withdrawing their ~nterest in this site. See Appendix C for
further details.

No recreation development is included in the Selected Plan for the
project since no sponsors have submitted letters of intent for any specific
recreation development. If letters are received in ~he future, the
recreation development:will be considered and the design evaluated at that
t~me. In the meantime, a recommendation to defer recreation will be made.

35. Habitat mitigation plan for fish and ~ildlife. - Impacts to fish and
wildlife resources caused by the proposed dredging and disposal activities
were evaluated using two methods: a traditional approach and the Habitat
Eva’luation Procedures (HEP).

a. Traditional approach. - An estimate was made of the amount of each
habitat type gained or lost due to dredging, dredge disposal, deposition, or
erosion over the study period. The total change in amount of each habitat
was estimated for both the No Action (no changes within the channel) and

VI-27

C--090669
(3-090669



Selected Plan (deepening and widening the channel) by computing the average
annual acreage of each habitat type (wetland or upland) existing over the
55.-year study period. The 55-year study period is five originally proposed
years for the construction and 50 years p~st-construction. Because the
habitat changes would not be spread evenly over the 55 years, but would
mostly occur in the first eight years, it was necessary to calculate thewe_w_~b~=d- average over the 55 years. The weighted average of each habitat

type was calculated; results are discussed in the FSEIS.

b. HEP anal~.~. -The findings of the IIEP analysis are based on
project changes provided by the Corps of Engineers prior to 3une 1985,
available data, field investigations,, and surveys conducted according to the
methods set forth in the Fish and Wildlife Service’s HEP analysis. These
procedures provide a means to calculate an index of existing and future
conditions. Characteristics of the.community area were appraised with
respect to their value in providing the necessary habitat requirements for
selected species. The habitat carrying capacity is displayed as Habitat Unit
Values, an index of quality and quantity of the habitat being evaluated. The
basic objective of these procedures is to quantify in nonmonetary terms the
impacts of the plan and to provide a basis for determining the preservation,
compensation and enhancement measures which are needed to maintain the
integrity of the ecosystem. The methods and results are described in the
FSEIS.

c. Selection of method. - The results of the Habitat Evaluation
Procedure were selected for several reasons. First, the HEP is a scientific
approach preferred by the fish and wildlife agencies which uses computer
modeling techniques to analyze the data. In addition, the HEP uses a
multidisciplinary team approach. Subject experts from several agencies
participated in decision-making: the U.S. Fish and Wildlife Service,
California Department of Fish and Game, Corps of Engineers, Port of
Sacramento, and the National Marine Fisheries Service. Group agreement was
reached on basic land use assumptions prior to actual analysis.

d. HEP results..- The disposal activities could impact a total of 4,464
acres for the construction phase. Of this total, approximately 2,000 acres
could also be used for periodic maintenance dredging disposal. The
non-wetland disposal sites are situated in areas mainly used for agricultural
purposes (2,239 acres) or in grasslands (2,029 acres), with the remainder in
successional stages at existing disposal areas or bare ground. Qlso, based
on an evaluation of cross section information, the maximum possible impact
associated w1th the widening of the channel is the destruction of 43 acres of
marsh and riparian vegetation and nine acres of mud flat, of which
approximately one-half w~ll reestablish within 7.-10 years.

Mitigation needed to offset the project impacts to wetland area and
riparian vegetation are explained in detail in Appendix I of the GDM and in
the attached FSEIS. Based on the analysis using Habitat Evaluation
Procedures, an evaluation team assigned wildlife values to habitat areas
impacted by the proposed work and determined that a total of 63 acres~of
~etland and riparian habitat should be created at Prospect Zsland. This
wetland creation ~ould fully mitigate for project impacts. The mitigation
wetland plan has been conceptually designed taking into account factors
determined by the HEP. It is based on Corps of Engineers mitigation policy.
The design concept represents the likely appearance of the mitigation lands
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as determined from present engineering judgement and knowledge from
construction of similar lands on other projects. The design will be Further
refined arm coordinated with the fish and wildlife agencies in the final
design process of developing the plans and specifications for. construction.

36. Wetlands enhancement potential. - The disposal of dredged material on
lands which are below mean sea level elevation provides the opportunity for
enhancement of the fish and wildlife resources of the project area. Section
150 of the Water Resources Development Act of 1976 (PL 94-587) directs the
Corps of Engineers to consider establishment of wetland areas, where
appropriate, in connection with dredging required for water resource
development p~ojects, with costs up to $400,000 borne bythe United States.
As part of previous investigations, establishment of wetland areas were
considered on several locations. One possibility at this time is the
development of wetlands on Sherman Island as an enhancement measure for the
channel widening and deepening. The fish and wildlife agencies have
conditionally recommended development at-this time, subject to further study
and coordination. In the near future, the potential for the establishment of
wetlands will be further investigated. The design of the potential site will
be based on maximizing the use of dredged material to create specific habitat
and will l~kely take the form of other enhancement lands developed on Donlon
Island and Venice Cut Island under the San Francisco Bay to Stockton
deepening project. No construction is proposed at this time.

37. Levee setbacks. No levee setbacks are planned. Recent surveys in the
Cache Slough project reach (Channel Mile 15.0 to 18.6) have been conducted to
determine the exact location of the channel in relation to the low levee
along Egbert Tract. The channel can be aligned to avoid or minimize the
cutting of the channel banks along the adjacent levees, The alignment will
be further.refined in the design phase of preparing ’the plans and
specifications. At one time, it was thought that the deepening would cut too
close to the levee and that levee setbacks would be required. The proper
location of the channel with respect to the levees and the fact that the
channel is to be deepened at the existing width of ~00 feet eliminate the
need for levee setbacks.

~8. Bamk ~rote¢~Iom. - Bank protection will be provided as needed for
existing levees. The proposed deepening will not chang.e the responsibilities
for levee maintenance. Under the original ,project, the responsibilities for
maintenance were defined based on primary use, Levees primarily needed for
navigation are the responsibility of the Federal government. Levees
primarily needed for flood control under ,the Sacramento River Flood Control
Project are maintained by local interests. The responsibilities will not
change as a result ofthe deepening project. No significant increase in bank
protection requirements is anticipated as a result of the deepening.
However, it is expected that continued maintenance of either the existing
channel or the deepened channel will not require placement of additional bank
protection.

Bank protectiondesign will depend on its location. Bank protection has
been placed along practically all of the Rwer Island levees bordering Cache
Slough under either the original channel deepening project authority or
Sacramento River Bank Protection Project authority. The maintenance of that
bank protection is the responsibility of the State Reclamation Board.
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Currently, the Corps has authority to place bank protection in that reach
under the existing deep water channel authority if damage can ~be primarily
attributed to deep draft navigation traffic. However, damages to that bank
protection in recent years have been the result of factors not related to
deep draft navigation. This is not expected to change due to the project.
Therefore, no increase in bank protection is anticipated due to the project.
If it is found during the life of the project that the damage to the banks
can be directly attributed to deep draft navigation traffic, then the
placement of additional bank protection under this project will be evaiuated
on a case by case basis.

39. Foundation conditions f~r retention dikes. - The foundation soils
beneath ’the proposed containment dikes throughout the project reach generally
vary from peaty soils from Collinsville to Prospect Island to alluvial soils
upstream of’ Prospect Island. Based on boring logs contained in the 1949
Definite Project Report, from Channel Mile 25 to Channel Mile 43, the
foundation soil is generally clay from the surface to an average depth of !0
feet, overlying varying combinations of silts, clays, sands, and gravels to
about 25 feet.

For the most part, beneath 25 feet, soils are sand or gravelly sand. In
1958, an extensive exploration program was conducted on Prospect Island. The
explorations covered Channel M~les 18.2 to 26.8. Based on the "Supplementary
Soils Report," dated March 27, 1959 the upper foundation soils on Prospect
Island are weak, highly compressive peat and organic clay and silty soils
from the ground surface to a maximum depth of 20 feet. Beneath 20 feet, the
soil is composed of firm clay and silty and clayey sand. Soil borings
conducted in 1971 on Grand Island indicate an upper 5 feet of fine sand to
silty sand overlying silty and organic clays to a depth of at least 22 feet.
The clays are described as soft to stiff with one Standard Penetration Test
run at 22 feet, with the number of blows N = 2 (soft clay). In 1955, soil
borings were made on Sherman Island in the near vicinity of the proposed
disposal site (S-20). The upper 4 to 20 feet are composed of sand or clayey
sand, overlying peat and clay to about 40 feet, followed by sandy clay to 50
feet, with sand to 60 feet. Some proposed disposal sites have been used in
the past For maintenance dredging. "These dredged soils are generally loose
and have developed shrinkage cracks. The dredged soils beneath the proposed
dikes will have to be removed and recompacted.

Tentative cross sections and-maximum containment dike heights have been
selected based on field observations and the general foundation information
discussed above. Throughout most of the project, a dike section with a
12-foot crest, IV:SH slopes and a maximum height of 20 feet has been
selected. For interior dikes, an 8-foot crest width with IV:2H slopes to 12
feet high has been selected. For interior dikes higher than 12 feet, the
slopes are flattened to IV:2.SH. Prior" to construction, it is advisable for
those constructing the sites to perform borrow and foundation explorations
with laboratory testing at each of the disposal sites. This would ensure an
adequate final design at each site.

40. Source of construction materials. - The material for containment dike
construction can be obtained locally at each of the disposal sites. The
borrow material at each site will be either indigenous silt, clay and sand,
or silt and sand deposited from past maintenance dredging. In either case,
the borrow material would be obtained from the disposal site interior. This
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will also increase the disposal site capacity. Prior to: construction, an
exploration and testing program should be developed and conducted by those
performing the construction to determine the engineering properties of the
borrow materials.

41. Real es~a~e require~n~s, - The Port of Sacramento agreed to provide
the requirements of local cooperation. The channel deepening will require
the acquisition of rights on up to 4464 acres of land for dredged material
disposal. Approximately 3400 acres is owned (or there are dredged material
disposal rights) by either the Port of Sacramento, the Corps of Engineers, or
the State Reclamation Board. About 1060 acres is in private ownership and
rights will need to be temporarily obtained prior to construction for the
construction period. Permanent rights will be needed for the areas where
fish and wildlife habitat development for mitigation will be constructed.
These rights will require the lands to be used for the intended fish and
wildlife purposes in perpetuity.

The bulk of the land acquisition is for dredged material disposal
easements. The selection of disposal sites will not be finalized until
preparation of plans and specifications. The local sponsor, the Port of
Sacramento, will furnish a11 necessary rights-of-entry for design purposes
and a11 rights-of-way for construction and maintenance. Construction
equipment access to the various sites is available from existing public and
private roads.

42. Relocatlons. - All necessary relocations will be accomplished by local
interests at their expense. All known utilities that are located within the
project limits are itemized below in Table VI-10 and their locations are
shown on Plate IV, Sheets I-5. See Table IV-3 for list of Relocations.
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TABLE VI- I0
Location of Utility Crossings :

Mile Description _.0~..~.E ~r__o.posed Action

Pittsburg to,Collinsville - No dredging re~uired"due todep£-h

0.0 Collinsville to 3unction :Point (CM 15.0)

1.7 8" Submarine Pipeline Dow Chemical~USA None
1.7 Submarine Telephone ,Cable General Telephone None
5.00 26" Pipeline Pacific Gas and Electric Lower
4.00 Overhead powerline Pacific Gas and Electric None
6.00 Overhead power line Pacific Gas and Electric None
6.40 Overhead power line U.S. Bureau of Reclamation None
7.00 2 - 12 3/4" high Pacific Gas and Electric Lower

pressur9 gas line
8.80 Sky submarine cable " ~ U.S. Army " None

I0.00 Pipeline Standard Oil (Chevron) None
12.10 Natural gas line Naturalgas (PG&E) None
12.40 Submerged power line Great West Power (PG&E) None
12.50 2 - 10 3/4" high Pacific GaS and Electric Lower

pressure gas line
12’.60 Armored Submarine Cable Great West Power (PG&E) None
12.,70 Submarine,telephone cable Delta T & T None

(General Telephone)             "
12.70 3 submarine cables. Division of Highways None
12.70 Submarine telephonecable Pacific Gas and Eiectric None
12.70 22kv power cable Pacific Gas and Electric None
12,93 22kv submarine power Pacific Gas and Electric None

cable
13.00 Outfall Structure Blackwelders None

15.00 3unction Point (CM 15.0) to Entrance to the Manmade Channel (CM 18.6)

15,10 Overhead power line Ettlinger None
15,20 Overhead power line Pacific Gas and Electric None
17,90 4000 V submerged cable Pacific Gas and Electric Lower

18.6 Entrance to the Manmede Channel (CM 18.6) to Port of Sacramento

22,80 Overhead power line Pacific Gas and Electric None
23,40 4" gas line Pacific Gas and Electric Lower
24,50 Overhead power line Pacific Gas and Electric None
24.80 Overhead power line Pacific Gas and Electric None
~5,90 Overhead power line Pacific Gas and Electric None
B6,00. Overhead power line Great West Power (PG&E) None
3B,10 8" pipeline Standard 0il (Chevron) None
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TABLE Vl-lO (continued)
Location of Utility Crossings

3B.BO Outfall Structure Reclamation District 900 None
41.20 Overhead power line Pacific Gas and Electric None
41.40 Outfall Structure Continential Industrial None

Park
41.50 Overhead power line Pacific Gas and Electric None
41.52 Outfall Structure Continential Industrial None

Park
42.50 Outfall Structure Port of Sacramento None

Barge Canal and Lock Structure - No work being done in this reach.
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CHQPTER VII - COSTS

43. Basis of estimate of first cost. - The estimated first cost for the
selected plan is summarized inTable~Vll- I. The cost is based on October i
1985 price levels. The cost of lands and relocations is based on costs
previously estimated by the Sacramento District, Real Estate Division and
updated to present price levels. The unit prices used for construction are
based on plant, labor, material breakdown and adjustment of average bid prices
received on comparable work. Q 15 percent contingency allowance was applied
to all of the construction work due to the sensitivity of the cost estimate to
changes in the estimatedquantity of dredged material and the costs to dispose
of it. Q 35 percent contingency allowance was used for Real Estate estimates
due to the preliminary nature of the estimates. Suitable allowances have been
made for Engineering and Design and Supervision and Administration which are
based on cost experience on comparable work in the Sacramento District. Costs
shown are based on current cost sharing allocations specified by the project
authorization. The cost sharing is further described in Chapter X Local
Cooperation. The detailed estimate of first costs are presented in Table VII

44. B~sts of estimate of annual cost, - The estimate of annual cost for the
selected plan is presented in T~ble VI~ - 3. The annual cost is based on
8-I/8 percent interest rate and a 50-year amortization period. Interest
during construction was .added to the. first cost. ~nnual charges also include
operation and maintenance cost and are based on experience in the Sacramento
District. The Selected plan will not increase the amount or extent of
maintenance dredging of the channel above preproject conditions. Qccordingly,
there will be no increase in annual cost. Costs for theoperation and
maintenance of the fish and wildlife mitigation lands is not expected. No net
loss in productivity of lands is reported since any project impacts on lands
will be temporary (1-2 years) during dredged material disposal and the lands
are expected to be returned to the former use. Corps guidance considers these
losses negligible.. Therefore, they are reported as zero.
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Table VII-I

First Cost Summary

SACRAMENTO RIVER DEEP WATER SHIP CHANNEL,
CALIFORNIA

COST ITEMS FEASIBILTY PB-3 CURRENT
REPORT & GDM

ACCT ENVIRON. DATED ESTIMATE
NO. IMPACT 28 FEB 86

(OCT 79 BASE) (OCT B5 BASE)     (OCT B5 BASE)
$ $ $

FISH AND WILDLIFE FACILITIES

FEDERAL WORK

06. FISH AND WILDLIFE FACILITIES 250,000 360,000 700,000
30. ENGINEERING AND DESIGN 25,000 35,000 65,000
31. SUPERVISON AND ADMINISTRATION 25,000 35,000 65.000

SUBTOTAL 300,000 430,000 B 30,000
NON-FEDERAL COSTS 0. 0 3BO,O00
CORPS OF ENGINEERS COSTS 300,000 430,000 450,000

NON-FEDERAL WORK

i LANDS AND DAMAGES 400,000 680,000 100,000
,.

SUBTOTAL 400,000 680,000 100,000
NON-FEDERAL COSTS 400,000 680,000 50,000
CORPS OF ENGINEERS COSTS 0 0 50,000

TOTAL FEDERAL & NON-FEDERAL 700,000 1,110,000 930,000

~VI~TIO~

FEDERAL WORK

09. CHANNELS 56,980,000 62,780,000 43,390,000
Avon to New York Slough 5,300,000 0 0
Salinity Control Structure 8,100,000 0 0
Remaining Work 43,580,000 62,780,000 43,390,000

New York to Collinsville 6,480,000 9,440,000 0
Collinsville to Sacto 37,100,000 53,340,000 43,390,000

30. ENGINEERING AND DESIGN 3,650,000 3,670,000 2,190,000
Avon to New York Slough 350,000 0 0
Sa!inity Control Sturcture 500,000 0 0
Remaining Work 2,800,000 3,670,000 2o190,000

New York to Collinsville 400,000 520,000 0
Collinsville to Sacto 2,400,000 3,150,000 2,190,000
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TableVIl-i (Continued)

First Cost Summary

COST I’TEMS
ACCT REPORT & GDM
NO. ¯ ’ ENVIRON. DATED ESTIMATE

IMPACT 28 FEB 86
(OCT 79 BASE) (OCT 85 BASE) (OCT 85 BASE)

31. SUPERVISON AND ADMINISTRATION 4,290,000 4,3].0,000 1,510,000
Avon to New York Slough 400,000 ’0 0
Salinity Control Stur’cture 600,000 "0 0
Remaining Work ’ 3,290,000 " 4,310,000 1,510,000

New York to Collinsville 490,000 640,000 0
Collinsville to Sacto 2,800,000 3,670,000 1,510,000

SUBTOTAL 64,920,000 70,760,000 47,090,000
NON-FEDERALCONTRIBUTION FOR

BERTHING AREA COSTS 0 .                               0’(230,000)

SUBTOTAL 64,920,000 70,760,000 46,860,000

NON-FEDERAL COSTS 0 0 II,710,000
NON-FEDERAL CON]RIBUFION FOR

BERTHING AREA COSTS 0 0 230,000

T~[’AL NON-FEDERAL COSTS " 0 0 "11,940,000

CORPS OF ENGINEERS’COSTS    ~ 64,920,000 70,760,000 35,150,000
NAVIGATION AIDS (USCG) COSFS 180,000 260,000 550,000

Avon to New York Slough 50,000 0 0
Ren~ining Work 130,000 260,000 0

New York’to Collinsville 30,000 45,000 ’ 0
Collinsvi!le to Sacto 100,000 215,000 35,150,000

TO’TAL FEDERAL.COSTS . 65,100,000 .71,020,000 35,700,000

NON-FEDERAL WORK

[.ANDS AND DAMAGES 5,080,000 5,930,000 2,960,000
Avon to New York Slough 1,610,000 0 0
Remaining Work 3,470,000 5,930,000 2,960,000

New Yorkto Cdllinsville~ 370,000 630,000 0
’    Collinsville to Sacto ’ ~,I00,000 5,300,000 2,960,000

RETEN’TION .DIKES 8,340,000 11,170,000 13,850,000
Avon to New York Slough 470,000 0 0
Remaining Work 7,870,000 11,170,000 I~,850,000

New York to Collinsville 1,330,000 1,930,000 0
Collinsville to Sacto 6,540,000 9,240,000 13,850,000
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Table VII-I (Continued)

First Cost Summary

COST ITEMS FEASIBILTY PB-3 CURRENT
ACCT REPORT& GDN
NO. ENVIRON. DATED ESTIMATE

IMPACT 28 FEB 86
(OCT 79 BASE) (OCT 85 BASE) (OCT 85 BASE)

$ $

RELOCATION S 930,000 1,030,000 1,020,000
Avon to Neu York Slough 220,000 0 0
RenBining Work 710,000 1,030,000 1,020,000

Neu York to Collinsville O. 0 0
Collinsville to Sacto 710,000 1,030,000 1,020,000

TOTAL NON-FEDERAL COSTS 14,350,000 18,130,000 17,830,000

TOTAL FEDERAL & NON-FEDERAL 79,450,000 B9,150,000 65,470,000

RECREATIO~ FACILITIES

FEDERAL WORK

14. RECREATION FACILITIES 1,070,000 i, 550,000
30. ENGINEERING AND DESIGN 130,000 170,000
31. SUPERVISION AND ADMINISTRATION ~i00,000 130,000

TOTAL RECREATION FACILITIES 1,300.000 1. 850.000

NON-FEDERAL

LANDS AND DAMAGES 50,000 90,000

To’r’AL NON-FEDERAL COSTS 50,000 90,000

TOTAL FEDERAL & NON-FEDERAL 1,350,000 1,940,000

SUR~RY OF COSTS

TOTAL FEDERAL COSTS 66,700,000 73,300.000 36,200,000
TOTAL NON-FEDERAL COSTS 14,800,000 18,900,000 30,200,000

TOTAL PRO3ECT COSTS 81,5000000 92,200,000 66,400,000
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Table Vll-2

SACRAMENTO RIVER DEEP WATER SHIP CHANNEl.
DETAILED ESTIMAI"E OF FIRST COST

(i October i985 Price Levels)

COST
AC~r DESCRIPTION TOTAL COS’F

NO

NAVIGATION

NEW YORK SLOUGH (PITTSBURG) TO SACRAMENTO
FEDERAL WORK

09. CHANNELS 43,390,000
30. ENGINEERING & DESIGN 2,190,000
31. SUPERVISION & ADMINISTRATION 1,520,000

SUBT~FAL 47,090,000
NON-FEDERAL CONTRIBUTION FOR BERTHING AREA COSTS - 230,000

SUBTOTAL 46,860,000

NON-FEDERAL COSTS 25% 11,710,000
NON-FEDERAL CONTRIBUTION FOR BERTHING AREA COS’TS 230,000

TOTAL NON-FEDERAl_ COSTS 11,940,000

CORPS OF ENGINEERS COS’F 75% 35,150,000
NAVIGATION AIDS (USCG) COS’TS 550,000

’TOTAL FEDERAL COSTS 35,700,000

NON-FEDERAL WORK

LANDS AND DAMAGES 2,960,000
RE"FENTION DIKES IB,850,000
RELOCATIONS 1,020,000

TOTAL NON-FEDERAL COS’TS 17,830,000

T~FAL FEDERAL AND NON--FEDERAL COIFS 65,470,000
(NAVIGATION)

FISH AND WILDLIFE MITIGATION

FEDERAl_ WORK

06. FISH AND WILDLIFE FACILITIES 700,000
30. ENGINEERING & DESIGN 65,000
3I. SUPERVISION & ADMINISTRA’FION 65,000
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Tab].e Vll-2 (Continued)                                        ,~

SACRAMENTO RIVER DEEP WATER SHIP CHANNEl_
DE’TAILED ESTIMATE OF FIRST COST

(I October 1985 Price Levels)

COST
AC~[’ DESCRIPTION TOTAL COST

NO $

SUBTOTAL 8~0,000
TOTAL NON-FEDERAL COSTS 45 % 380,000
"TOTAL CORPS OF ENGINEERS COSTS 55 % 450,000

NON-FEDERAL WORK

LANDS AND DAMAGES I00,000

SUBTOTAL IO0,000
TOTAL NON-FEDERAL COSTS 45% 50,000
TOTAL CORPS OF ENGINEERS COSTS 55% 50,000

TOTAL PROJE~[’ FEDERAL COSTS 36,200,000
TOTAL PROJECT NON-FEDERAL COSTS 30,200,000

’TOTAL PROJECT FEDERAL AND NON FEDERAL COSTS 66,400,000 ,~,
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Table VII - 3

SACRAMENTO RIVER DEEP WATER SHIP CHANNEl.
DETAILED ESTIMATE OF ANNUAL COST

INVESTMENT COST: NEW YORK SLOUGH (Pittsburg) To SACRAMEN’TO

FEDERAL: $
First Cost 36,200,000
Interest During Construction 6,932,550
GROSS (OR NET) INVESTMENT 43,132,550

NON-FEDERAL $
First Cost 30,200,000
Interest During Construction 5,783,509
GROSS (OR NET) INVESTMENT 35,983,509

TOTAL FEDERAL & NON-FEDERAL GROSS (OR NET) INVESTMENT 79,116,059

ANNUAL COST

FEDERAL: $
Interest Rate In Percent % 8.125% ’3,504,520
Amortization Rate: 0.00167 71,970

For A Period Of Years Equal to 50
Adjustment For. Net Loss in ProductivitW

Of Lands (negligible) 0
Maintenance And Operation: 0

(No change from existing channel) 0
T~FQL FEDERAL ANNUAL COST 3,576,490

NON-FEDERAL: $
Interest Rate In Percent % 8.125% 2,923,660
Amortization Rate 0.00167 60,041

For Q Period Of:Years Equal to 50
Adjustment For Net Loss in ProductivitW

Of Lands (negligible) 0
TOTAL NON-FEDERAL ANNUAL COST 2,983,701

TOTAL PROUECT ANNUAL COS’[" 6,560,191
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45. Comparison of first cost estimates

a. ChanBes in First Cost. - Feasibility Report Dated Jul 80 ~Oct 1979
base~ v/s PB-3 Dated 28 Feb 86 ~ct 1985 base~,

FISH AND WILDLIFE FACILITIES $

FEDERAL WORK

06. Fish and Wildlife Facilities: Price level change. +iiO,O00
30. Engineering and Design: Price level change. +10,000
31. Supervision and Administration: Price level change. +iO,O00

Subtotal +130,000
NON-FEDERAL COSTS 0
CORPS OF ENGINEERS COSTS +130,000

NON-FEDERAL WORK

Lands and Damages: Price level change. +280,000

Subtotal +280,000
NON-FEDERAL COSTS 0
CORPS OF ENGINEERS COSTS +280°000

TOTAL FEDERAL AND NON-FEDERAL COSTS +410,000

NAVIGATION

FEDERAL WORK

09. Channels: The net increase of $5,800,000 is due primarily
to (1) price level change (+$25,120,000); (2) partially
offset due to deleting Avon to New York Slough (-$7,640,000);
and (3) deleting Salinit~ Control Structure (-$11,680,000). +5,800,000

30. Engineering and Design: The net increase of $20,000 is due
primarily to (1) price level change (~$I,140,000); (2) partiaIIw
offset due to deleting Avon to New York Slough (-$460,000); and
(3) deleting Salinitw Control Structure (-$660,000). +20,000

31. Supervision and Administration: The net increase of
$20,000 is due primarily to (1) price level change
(2) partiaII~ offset due to deleting Avon to New York Slough
(-$520,000); and (3) deleting Salinity Control Structure
(-$790,000). +20,000

Subtotal +5,840,000
NON-FEDeRAL CONTRIBUTION FOR BERTHING AREA COSTS 0

Subtotal +5,840,000
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NON-FEDERAL COSTS 0
NON-FEDERAL CONTRIBUTION FOR BERTHING AREA COSTS 0

TOTAL NON-FEDERAL COSTS 0

CORPS OF ENGINEERS COSTS +5,840,000
NAVIGATION AIDS (USCG) COSTS: Price level change. +80,000

’TOTAL FEDERAL COSTS +5,920,000

NON-FEDERAL WORK

Lands and Damages: The net increase of $850,000 is due
primarily to (1) price level change (+$3,590,000); and (2)
partially offset due to deleting Avon to New York Slough
(-$2,740,000). +850,000

Retention Dikes: The net increase of $2,830,000 is due
primarily to (I) price level change (+$3.,450,000); (2) and
partially offset due to deleting Avon to New York Slough
(-$680,000).                                                         +2,770,000

Relocations: The net increase of $i00,000 is due primarily
to (I) price level change (+$420,000); and (2) partially offset
due to deleting Avon to New York Slough (-$320,000). +100,000

TOTAL NON-FEDERAL COSTS +3,780,000

TOTAL FEDERAL AND NON-FEDERAL COSTS +9,700,000

RECREATION FACILITIES

FEDERAL WORK

14. Recreation Facilities: Price level change. +480,000
30. Engineering and Design: Price level change. +40,000
31. Supervision and administration: Price level ~hange. +30,000

TOTAL RECREATION FACILITIES COSTS +550,000

NON-FEDERAL

Lands and Damages: Price level change. +40,000

TOTAL NON-FEDERAL COSTS +40,000

TOTAL FEDERAL ~ND NON-FEDERAL COSTS +590,000
TOTAL FEDERAL. COSTS +6,600,000
TOTAl_ NON-FEDERAL COSTS +4,100,000

TOTAL PRO3ECT COSTS (Federal and non-Federal) +10,700,000
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b. Chanqes in First Cost. - PB-S Dated 28 Feb 86
General Oes~_~L~Memorandum Estimate ~Oct 1985 base

FISH AND WILDLIFE FACILITIES

FEDERAL WORK

06. Fish and ~i].dlife Facilities: The increase is due to repricing
based on a more detailed quantity cost estimate breakdown. +340,000

~0. Engineering and Design: The increase is due to reanalysis of
project requirements.                                               +30,000

31. Supervision and Administration: The ~ncrease is due to.
reanalysis of project requirements. +30,000

Subtotal +400,000
NON-FEDERAL COSTS: The increase is due to current cost

sharing allocations. +210,000

CORPS OF ENGINEERS COSTS: The increase is due to changes
explained above and due to current cost sharing allocation. +190,000

NON-FEDERAL WORK

Lands and Damages: The decrease is due to repricing based
on a. more current real estate appraisal, and elimination
of 156 acres of upland habitat as per selected mitigation
plan. -580,000

Subtotal -580,000
NON-FEDERAL COSTS: The decrease is due to current cost

sharing allocation.                                                -6~0,000

CORPS OF ENGINEERS COSTS: The increase is due to current
cost sharing allocation, and as explained above. +50,000

TOTAL FEDERAL AND NON-FEDERAL COSTS -i80,000

NAVIGATION

FEDERAL WORK

09. Channels: The net decrease of $19,~60,000 is due primariIw
to (I) decrease in remaining dredging quantitw -9,B91,000c~
and related decreases in contingencies (-$25,640,000);
(2) pa~tia11W offset due to repricing based on a more

detailed quantitW cost estimate (+$~,~8B,000); (~) increase
in cost due to changing from 4 contracts to 7 contracts
(+$1,27~,000); (4) adding Turning Area dredging (+$1,414,000);
and (5) adding Berthing Area dredging (+$210,000). -19,~60,000
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30. Engineering and Design: The net decrease of $I,470,000 is due
primarily to (I) decrease in the remaining quantitities
(-$1,625,000); (2) partially offset due to adding Turning
Area dredging (+$65,000); (3) adding Berthing Area dredging
(+$i00000); and (4) changing from 4 contracts to 7 contracts
(+$80,000). -i,470,000

31. Supervision and Administration: The net decrease of
$2,790,000 is due primarily to (I) decrease in the
remaining quantitities (-$2,900,000); (2) adding Turning
Area dredging (+$50,000); (3) adding Berthing Area dredging
(+$I0,000); and (4) changing from 4 contracts to 7 contracts
(+$50,000). -2,790,000

Subtotal -23,620,000
NON-FEDERAL CONTRIBUTION FOR BERTHING AREA COSTS: The

decrease is due to work being done for non-Federal sponsor
at 100% cost reimbursible basis. -230,000

Subtotal -23,B50,000

NON-FEDERAL COSTS: The increase is due to current
cost sharing allocation.

NON-FEDERAL CONTRIBUTION FOR BERTHING AREA COSTS: The
increase is due to work being done for non-Federal
sponsor at 100% cost reimbursible basis. +230,000

TOTAL NON-FEDERAL COSTS +II,960,000

CORPS OF ENGINEERS COSTS: The decrease is due to
changes explained above and current cost sharing
allocation. -35,580,000

NAVIGATION AIDS (USCG) COSTS: The increase is due
to repricing,, and reanalysis of existing work. +290,000

TOTAL FEDERAL COSTS

NON-FEDERAL WORK

Lands and Damages: The net decrease of $2,970°000 is due to
(i) decrease is due to repricing based on a more detailed.
quantity cost estimate breakdown (-$2,980,000); and
(2) partially offset due to adding Turning and Berthing
Areas Lands (+$I0,000). -2,970,000

Retention Dikes: The net increase of $6,830,000 is due
primarily to (1) increase in retention dikes quantities
3,454,000cy (+$4,800,000); (2) adding Turning and Berthing
Area dredging (+$50,000); (3) changing form 4 contracts to
7 contracts (+$I,980,000). +6,830,000
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Relocations: The net decrease of $I0,000 is due primarily
to (i) decrease based on a more detailed quantity cost estimate ~
breakdown (.-$I0,000); and (2) deleting Avon -to New York Slough
(-$320,000 ). - 10,000

TOTAL NON-FEDERAL COSTS +3,850,OO

"TOTAL FEDERAL AND NON-FEDERAL COSTS                                  k -19,480,000

RECREATIO~ FACILITIES

FEDERAL WORK

14. Recreation Facilities: The decrease is due to deferral
of this item. -1,550,000

30. Engineering and Design: The decrease is due to deferral
of this item. -170,000

31. Supervision and Administration: The decrease is due to
deferral of this item. -130,000

TOTAL RECREA’T’ION FACILITIES -I,850,000

NON-FEDERAL WORK

Lands and Damages: The decrease is due to deferral of this
item. -90,000

TOTAL NON-FEDERAL COS’TS -90,000

TOTAL FEDERAL AND NON-FEDERAL COSTS -i,940,000

TOTAL FEDERAL COST -37,100,000
TOTAL NON-FEDERAL COSTS +15,500,000

TOTAL PRO3ECT COSTS (Federal and non-Federal) -21,600,000
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CH~P[’ER Vlll - BENEFITS

46. N~mi~ntion Benefits, - This section summarizes the navigation beneFits
that result from deepening the Sacramento River Deep Water Ship Channel by an
additional 5 feet. The benefits are directly attributable to increased
economic efficiencw associated with deep-draft vessel transportation.
thorough discussion of the methodolog~ and procedures used in deriving the
navigation benefits was presented in the

~atEon a~ Related PN~9~., 3uly 1980. The study area, inbound and
outbound commodity movements, a~ commod£ty projections which were developed
in the FeasEbillty Report, also provEde the basis for the present analysis.

The prEmary accomplishment of the selected plan £s the savings in ocean
transportation costs. These savlngs contrlbute to national economic
development and are considered a project benefit. Most ocean vessels when
fully loaded cannot negotiate the exlsting channel without incurring costly
tEdal delays, and many vessels sail with less than full cargo loads. ’ThEs
forces vessels to stop at other ports and "top-off" or sall light-loaded
their destination. Economies of scale savings from using larger vessels are
lost if total cargo capacity of the vessels Es not fully utllized. Whether
the vessels "top-off" or saEl lightloaded to their destination port,
transportation costs are higher than Ef the vessel could fully load at one
port.

E~timate~ of transportation savings for the proposed channel improvements
were deri~ed b~ comparin~ transportation cost~ for the prospective ocean
commerce on the improved channel ~ith transportation costs on the existin~
project channel. The first step in this procedure wa~ to determine probable
future chan~es in the composition o~ the ~essel ~leet o~er the life o~ the
channel improvements and to e~timate the ~hare o~ prospective commerce that
~ould be transported in each ~ize o~ ~es~el at both existin~ and improved
channel depths. The primar~ considerations in de~elopin~ these estimates were
length o~ the trade route, ~olume o~ annual ~o~ement, hi~tori~ and projected
tre~ in ~essel construction, and the scale economies provided b~ the larger
ocean ~oin9 carrier~. Havin~ determined the tonnage to be transported in each
~ize of ~e~el, b~ individual commodit~ and time period, the next step was to
compute total transportation costs. ]hi~ was accomplished b~ appl~in9 the
unit car~o co~ts at the different channel depths to the tonnage to be carried
in each size o~ ~essel. Transportation sa~in~s were then determined b~
comparin~ the total transportation costs on the improved channel with the
transportation costs on the existin9 project channel.

Operatin~ costs for bulk carriers and tankers were obtained from the
Institute ~or Water eesources, Corps of Engineers. The operatin~ costs ~ere
prepared b~ the United States Maritime Administration from information
obtained through conference~ with ~hip operators and ship builders and from
data contained in maritime publications. Basic cost units are vessel hourl~
operating costs, including components of interest and amortization of the
vessel investment, crew wages, fuel, maintenance, repairs, stores, supplies,
subsistence, insurance, profit, and miscellaneous expenses. These operating
costs are based on information in effect as of Ma~ ~I, 1982. With this data,
a vowage transportation cost and the corresponding unit cargo costs for
several sizes of vessels operating on major trade routes were calculated under
without a~ with project conditions.
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The benefits expected from future industrialization were estimated using
representative uni~ savings per ton computed for existing and proposed cargo
movements by water-oriented industries along the channel. These unit savings
per ton were multiplied by the projected tonnages in each future time frame
and discounted over the economic life of the project.

Benefits would also be derived from the project commodities that will
move only if the channel is deepened (induced tonnages). The benefits are
primarily savings in transportation costs attributable to induced grain
shipments and future industrialization along the improved channel. Qnalysis
of the data indicates that the selected plan will bring about a ,substantial
reduction in the amount of grain that must be transported to San Francisco,
to "top-off" the larger bulk grain vessels that now have to sail light.-.loaded
from the Port of Sacramento because of insufficient channel depths. The
transportation savings realized by channel deepening would result in reduced
topping-off operations. This saving per ton was multiplied by the projected
additional grain movements through the Port of Sacramento in each future time
period and discounted over the economic life of the project.

The average annual navigation benefits for deepening the Sacramento
River Deep Water Ship Channel are shown in Table Vl11-I. The benefits shown
are for the selected plan of improvement as described in the previous
chapters. The values were derived using a procedure identical to that used
in determining the benefits in the 1980 Feasibility Report. The commodity
projections shown in the Feasibility Report were used in the reassessment of
the benefits to reflect the current plan of improvement. Th’e difference from
the Feasibility Report is that the base year for benefits to begin was
updated from 1987 to the current base year of 1991. This appears in column
one of Table VII[I-I. The sequenced construction which makes the project
aFfordable for the local sponsor was also accounted for, In 1991, the
channel will be deepened and widened from New York Slough to the entrance to
the manmade channel and deepened in the manmade channel. ~t that time, the
majority of benefits will begin, since the channel will be deepened along the
entire length and the vessels will be able to travel fully loaded. The
remaining widening of the manmade channel will be completed by 1994..

Interviews and discussions with the Port of Sacramento and the pilots’
organization indicate that the sequenced construction will not adversely
affect vessel movement while the channel is being widened. Operational
constraints on vessels such as restrictions on vessel speed will not be
necessary since the vessel sizes during the widening period are not likely to
vary from those which currently use the channel without restriction. Time
delays or increases in travel time and costs are not anticipated. However, a
small potential for a-deviation in projected commodity movements through the
Port of Sacramento from 1991 to 1994 was accounted For in the derivation of
the values. This is sho~n in column two of Table VIII-I. The benefits are
based on a 50-year economic life and 8-i/8 percent interest rate.

In summary, navigation benefits derived from deepening the channel from
30 feet to 35 feet are the result of transportation savings from the movement
of cargo on larger ocean going vessels with their inherent economies of
scale, reduction in delays due to tides, reduction of present light-loading
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practices and movement of project induced tonnage These transportatfon
savings would accrue to companies shipping through the Port of Sacramento and
to new industries which will locate adjacent -to the channel in ’the Future.
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TABLE VIII- 1

Average Annual Navigation Benefits
For Deepening ’the Sacramento River
Deep Water Ship Channel to 35 Feet

(8 1/8 Percent Interest)
(Thousands of Dollars)

Feasibility Report Average Annual
Average Annual Benefits of

.I.it...e.m ___ B__e_.n_e_f..i.~.~ ........i_/ _Sel___ect____e_~......~..].:~n2_/
(Oct 1985 dollars) (Oct 1985 dollars)

Port of Sacramento

Rice $ 1,714.6 $ 1,690.0

Other grains and oilseeds 1,814.9 1,787.0

Logs 272.4 270.0

Wood Chips 1,028.7 1,010.0

Fertilizers and fertilizer materials 2,304.3 2,249.0

Other bulk commodities 770.2 760.0

Future industrialization 1,423. I I, 396.0

Project- induced tonnage I ~ 492.7 __.I...~_4...5...~.., 0

Subtotal $I0,820.9 $I0,620.0

Co I I insv i i le-Montezuma H i I i s

Future industrialization $ 3,065.3 $2,893.0

Project.- induced tonnage I, 730.0 ..i..,..6..’.7..7...0

Subtotal _~... 4_~_7.95.3 $_~4 ...570.0

TOTAL. $15,617.3 $15,190.0

I_/ Feasibility Report values updated to base year 1991 and adjusted to present
price levels.

2_/ Revised Feasibility Report values at base wear 1991, adjusted for selected
.construction schedule.
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CI’IAPTI~R IX- PI~O3"ECI-JUS’I"IF’IC~fION

47. _p.Ep_j....e_q.L._.7._u_...s_.L._i...£.’_i....c.~.~..!:...o...[t. - Annual benefits For" the selected plan have been
evaluated at October 1.985 price levels and an interest rate of 8-1/8 percent.
First costs f~or the selected plan have been evaluated at October 1985 price
levels and at a the authorized interest rate of 8-1/8 percent.

Tab].e VIII-.1 shouts the average annual navigation benefits for both ~;he
Port o£ Sacramento and Lhe Collinsville--~lontezuma Hills area. The beneFiLs
f~or’.Lhe Collinsville....~onLezuma Hills area, hou~ever’, are not being used for
project justification. ]’his area is considered to be the last good site for
deep draft port development in Calif~orni.a. Ho~Jever, in the six years since
the submission o£ the Feasibility report, there have been Pundamental changes
in the conditions LhaL Favored port developmenL aL ~he ~ime. There is no
reasonable certainty no~ that such port development ~ill occur a~ the
Collinsvi].le...-~ontezuma Hills area in the foreseeable future. However, local
groups are aceively seeking por~ developmen~ o£ this area again, and the
possibi].iLy exists LhaL port development may occur aL some point in the
future.

The selected plan resu].Ls in average annual costs o~ $6.5 million and
average annual benefits o~ $10,6 million. The p].an is economically justi~ied,
haviDg a beneFit-cost ratio o£ 1.6 to i.
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CHAPTER X - LOCAL COOPERATION

4B. Cost Sharing. - Costs for construction and maintenance of the selected
plan have been apportJ.oned between Federal and non-Federal interests in
accordance with the authorizing act, "An Act Making Supplemental
Appropriations For ~the Fiscal Year Endi.ng September .30, 1985, and For Other
Purposes", PL 99.-88, and existing proposed Federal law and policy. The
following tabulation summarizes the Federal and non-Federal first costs for
the project based on cost sharing as proposed in the authorizing document. At
this time, the cost sharing provisions have not yet become Federal law. If
the cost sharing in the authorizing act is changed by subsequent Federal law
prior to construction, then the requirements for local cooperation wJ.ll be
complied with and revised accordingly.

Federal and non-Federal
First Costs

Federal non-Federal

As per the Authorizing Act, $ 36,200,000 $ .30,200,000

The first cost includes the cost of construction and value of lands for
fish and wildlife mitigation facilities. The total construction cost and
value of lands of $930,000 will be cost shared in the same proportionment as
the :total proj6ct cost for the construction of the general navigation features
of the project. In this case, fifty-five percent of the cost, $500,000 is a
F~eral expense and forty-five percent, $430,000, is a non-Federal expense.
The Federal government will construct the fish and w~.idlife facilities and the
non-Federal project sponsor wi.ll provide the lands and the funds necessary to
meet the specified cost sharing percentage.

In accordance with the authorizing act and current policy, the local
sponsor is required to provide, during the period of construction, a cash
contribution equal to 25% of the total cost of construction of the general
navigation facilities assigned to commercial navigation. In addition, the
local sponsor is required to repay with interest, over a period not to exceed
.30 years following the completion of construction, 10% of the total cost of
construction of general navigation facilities assigned to commercial
navigation. However, the additional 10% car} be waived if the local sponsor’s
cost percentage for landsi easements, rights-of-way, relocations and disposal
areas compared to the total project costs attributable to construction of the
general navigation facilities is greater than or equal to 20%. The cost
percentage for this project is calculated to be twenty-seven percent, which is
greater than 20%. Therefore, the additional 10% has been recommended for
wai.ver and is not included in the cost summary. The Federal and non-Federal
first costs and annual Costs are shown in Table X-I.

Since there is no increase in maintenance dredging, the operation and
maintenance of the deepened channel will become part of the ongoing
maintenance of the channel. Therefore, the operation and maintenance cost
contribution is zero. The responsibility for maintenance of the navigation
channel continues to be a Federal requ.i.rement. The local sponsor is
responsible for maintenance other features of project.of Maintenance
costs for the mitigation land are considered nominal since the area is not
expected to require maintenance activity. A monitoring program will be

X-1
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conducted after construction to assess habitat development. ’The costs of this
program are considered nominal. Therefore, no operation and maintenance cost
is associated ~ith the mitigation land. The project cost summar.v includes the
cost of dredging the berthing area at the Port of Sacramento to the 35-foot
depth. This work is the responsibilit.v of the local sponsor. However, it has
been requested to be completed as part of the project on a 100% cost
reimbursable basis to the Federal government.

The cost for net loss in productivity of lands is considered negligib].e
due to established guidance on the topic. In addition, any agricultural ].ands
used for dredged material d~sposal well onl.v be tempora.r~l.v Empacted during
construction (i-2 .vears) and are expected to be returned to agricultural use
after constructioh.

No cost for recreation facilities is included sEnce there are no local
sponsors participating at this time. If a local sponsor expresses interest in
recreation development in the future, then a local cooperatJ.on agreement will
be developed that incorporates the appropriate requirements and cost sharing
provis ions.

Under Section 150 of the Water Resources Development ’Qct of 1976, Publ:i.c
Law 94-587, first costs for establishing wetlands are a Federal re,sponsibility
(up to a maximum of $400,000). ]"he potential to develop fish and wildlife
enhancement lands on lower Sherman Island will be investigated in the near
future. Based on Section 150, PL 94--587 operation and maintenance of the
wetland area would be a non-Federal responsibility. Since the wetlands
enhancement is under investigation, it J.s not shown as a project cost.

T~BI_E X- i
COST ~P POR"I"IONMENF

.L, __E ’
;

First Cost ’ 36,200,000 : 30,200,000 : 66,400,000
Interest During[ Construction ......................................................................:6,93.~550 : 5~78.~_~09~ ...................................................: 12 ,. 716 ~059
TOTC~L : 4~, I~2,5.50 ¯ 35,98~, .509 : 76,116,059

~nnual Cost : ~,504,520 : 2,923,660 ¯ 6,428,180
~mortization : 71,970 : 60,041 : 132,0].1
Operation and elaintenance : 0 : 0 : 0
Loss in Productivit~ of Lands: 0 : 0 : 0
TOTAL : ~,576,490 : 2,983,701 : 6,560,191
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49. Requlred local cooperation. - The detailed requirements for" local
cooperation are given in Qppendix II. Since the time that .the requirements for
the project were reported to the Assistant Secretary of the Army on November
20, 1981, the project has been authorized and new laws on cost sharing have
been proposed. ]’he following paragraphs outline the current requirements of
local cooperation. These requirements are based on present Federal policy,
the cost sharing and financing requirements of Senate Bill 1567, the
requirements of Section 221 of Public Law 91-611, and other (non-cost sharing)
requirements contained in the project authorizing documents.

a. ~e_.n...e__r.....a.....l..._~_.e.~u_~._rg_..m...e....n..~..~_s. - Prior to construction of navigation
improvements, local interests shall be required to furnish assurances
satisfactory to the Secretary of the Army that they will:

(i) Provide during the period of construction a cash contribution
equal to 25 percent of the total cost of construction of the general
navigation facilities assigned to commercial navigation. Also, provide during
the period of construction a cash contribution and value of lands equal to 49
percent of the total costs of construction and land for the construction of
the required fish and wildlife mitigation facilities.

(2) Not have an}/ recourse for reimbursement of an}/ nature from the
Government for contribution of funds provided pursuant to the agreement except
with respect to excess contributions.

(3) Construct at their own expense all project facilities other
than those for general navigation and provide, ma.i.ntain, and operate at local
expense adequate public terminal and transfer facilities open to all on equal
terms.

(4) Operate and maintain at no cost to the Government all other
project features as specified by the Secretary of the Rrmy.

(5) Hold and save the Government free from all claims for damages
due to the dredging work and the deposition of dredged material, and due to
the construction of new levees or reconstruction of existing levees along the
Sacramento River Deep Water Ship Channel, including damages to such levees and
the protected lands or damages due to the failure of such levees, except
damages due to the fault or negligence of the Government or its contractors.

(6) Hold and save the Government free from all damages to wharves,
bridge piers and other marine and submarine structures, and agricultural and
other lands due to the initial dredging work and subsequent maintenance
dredging, except damages due to the fault or negligence of the Government or
its contractors.

(7) Hold and save the Government free from all damages due tO the
construction of the fish and wildlife mitigation and enhancement facilities,
except damages due to the fault of the Government or its contractors.

(8) Provide without cost to the Government all lands, easements,
and rights-of-way, including suitable borrow and dredged material disposal
areas, as may be determined b~ the Chief of Engineers to be necessary for
construction, and operation and maintenance of the pro~ect. ’
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(9) Provide without cost to the Government all necessary dredged
material disposal dikes, bulkheads and embankments or .the costs of such
retaining works.

(I0) Provide, without cost to the Government, all necessary
Enterests En property and perform all necessary utilEty and facElity
alterations and relocatEons.

(11) Accomplish wEthout cost to the Government all alterations and
relocations of buildEngs, streets, storm drains, utilities, irrigatEon
facElitEes, new bridges or bridge alterations, pipelEnes, powerlines and other
structures and Emprovements made necessary by the project constructEon and
operatEon and absorb any increased annual maintenance and operatEon costs that
mEght result from such alteratEons and relocations.

(12) ProvEde to the Government the lands, easements, rEghts-of-way
or other proprietary interests En lands necessary for fEsh and wildlife
mitigatEon development and the subsequent operation and maintenance; with the
understanding that the costs therefore will be shared by the Government and
the local interest En the same proportEon as total costs for construction of
the general navEgatEon facilEtEes assEgned to commercial navEgation; and
preserve such lands for" fish and wildlife purposes in perpetuity so as to
serve their intended functions.

(13) If subsequent to the date of a signature of the Local
CooperatEon Qgreement, Congress enacts into law a change for the cost sharing
for this project, the parties hereto shall be bound to comply w~th such a
change, and the agreement will be amended accordingly.

b. Cost sharEn~.. - The present federal administration has proposed cost
sharEng guEdelEnes for all navigation projects. These guidelines well require
that a percentage of the constructEon costs be provided by the local sponsor.
The Sacramento-Yolo Port DEstrUct has agreed to provEde these construction
costs as long as a mechanism is available by which the District can generate
revenue from users of the facility. The present proposal calls for the Port
District to provide during the period of construction a cash contribution
equal to 25 percent of the total costs of construction of the general
navigation facilities assigned to commercial navigation. Past proposals have
considered 50 percent of the total construction cost or 70 percent of total
project costs.

50. Re~sures t~ken b~ non-Federal interests.

a. Navi__~ation. - At the time of preparation of the Feasibility Report,
the Sacramento-Yolo Port District formally presented their" intent to provide
the local assurances fo~ navigation improvements. In November 1984 and
3anuary 1985, the Sacramento-Yolo Port District formally provided their intent
to sponsor the project at either a 50-percent or 70-percent cost-sharing
level. (See letters in Appendix 3.) At recent meetings, the Sacramento-Yolo
Port District has expressed their intent to sponsor the project under present
cost sharing.
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b. R_~r__e_~,~. - Currently, there are no local sponsors for recreation
development of disposal sites. A recommendation for deferral of recreation
will be made. However, Solano County, Sacramento County and the East Yolo
Community Services District have provided letters of interest in future
recreation development. (See letters in Appendix C.)

51. ~_~eh~ of ~m~l"ies~...~...~...l~__pl~jec~. - The Sacramento-Yolo Port District,
the city of Sacramento and other State and local agencies have continued to
show a high interest in the project. These entities have expressed a need for
the navigation facilities to be provided by the selected plan.
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CHAPTER XI - VIEWS OF PUBLIC INTERESTS

52. Public participation. - Close contact with Federal, State, County and
local agencies has been maintained since advance planning was initiated in
late 1982. The major public participation activities by the Corps in
connection with this project are as follows:

a. 11Februar~ 1982. California Water Commission meeting to discuss
various issues including new federal cost-sharing guidelines and the impacts
of a saltwater barrier upstream of the Benicia Bridge.

b. 17 March 19B2. California Water Commission meeting to discuss
various issues including funding, cost sharing and O&M changes for port
projects.

c. ~._Q~ril 1982. Various state and federal agencies met to discuss
technical aspects of the Bay-Delta model upgrading program and future
operation and maintenance.

d. 23 September 1982. Meeting with the Port of Sacramento to discuss
the possibilities of the Port utilizing an area located northwest of its
existing facilities for future dry storage development or dredged material
disposal.

e. 9 November 1982. Meeting at the Bay-Delta Model to coordinate the
repeatability test plan with representatives of DWR and USBR.

f. 6 Januar~ 1983. Meeting with the Port of Sacramento to discuss
mitigation, operation, and maintenance, salinity at the turning basin, model
testing and air quality.

.g. 19 Januar~ 1983. Meeting with Yolo County to discuss recreation
development in Yolo County as part of the project.

h. 3 February 1983. Meeting with FWS to discuss the Port of Sacramento
objections to the wildlife mitigation requirements.

i. 4 Ma~ 1983. Meeting with DWR and USBR to review the preliminary
results from the repeatability testing.

j, 4 May 1983. Meeting with the Port of Sacramento and FWS to discuss
wildlife mitigation.

k. 12 3ulv 1983. Meeting with DWR and USBR to review the results of
the Plan 1 and Base 1 series of tests conducted for the dual purpose of
determining model repeatability and the impact of the project deepening under
critically dry conditions.

i. 11 October 1983. Meeting with the Port of Sacramento to discuss
available funding and .the anticipated completion date of the GDM on the
project.

m. 17 October 1983. Meeting with DWR and USBR to clarify the methods
used by these two agencies to evaluate probable salinity impacts on th SWP
and the CVP.
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n. I0 Februar~ 1984. Meeting with USBR and DWR to discuss salinity
impacts on the project.

o. 28 Februar~ 1984. Meeting with DWR to discuss computer operation
studies to evaluate the impact of the project on the SWP.

p. 6 March 1984. Meeting with USBR to discuss their operation studies.

q. 28 March 1984. Meeting with USBRo DWR, and the Port of Sacramento
to discuss the status of the project studies.

r. 4 June1984. Meeting with the State Department of Transportation to
discuss the relocation of cables and impact on the Rio Vista Bridge from the
project.

s. I0 Qugust 1984. Meeting with DWR to discuss results of State
operations studies related to possible Delta salinity increases due to the
project.

t. 31Qugust 1984. Meeting with the Port of Sacramento to discuss
possibIe cost-sharing arrangements for the project.

u. ~tember 1984. Meeting with DWR to discuss potential additional
State operation studies.

v. 9 S~tember 1984. Meeting with the Port of Sacramento to discuss
local costs and retention dikes.

w. 2 October 1984. Meeting with DWR and the Port of Sacramento to
discuss dredge disposal sites.

x. iI October 1984. Meeting with USBR and DWR to discuss salinity
impacts of the project.

y. 26 October 1984. Meeting with the Port of Sacramento to discuss the
proposed disposal sites for the project.

z. 26 October 1984. Meeting with the Port of Sacramento and Sacramento
County Parks representatives to discuss development of a portion of Grand
Island for recreation as part of the project.

aa. 13 November 1984. Meeting with USBR and DWR to discuss potential
salinity mitigation measures for the project.

bb. 28 December 1984. Meeting with the Port of Sacramento to discuss
salinity issues and disposal sites for dredged material.

cc. 14 3anuar~ 1985. Meeting with Sacramento, Solano and Yolo County
Parks representatives and the California Parks and Recreation to discuss
alternative types and locations of recreation development and cost-sharing
policies.

dd. 28 3anuarE 1985. Meeting with the Port of Sacramento to discuss
various issues including the status of the COE Investigations, cost-sharing
and the Port’s 404 Permit.
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ee. 29 ~anuary 1985. Meeting with DWR to discuss various issues,
including possible use CVP water for any required mitigation.of

ff. 8 February 1985. Meeting with the Port oF Sacramento and USFWS to
discuss the 404 Permit needed to fill Lake Washington and disposal sites near
the port.

gg. 12 February 1985. Various agencies met to establish the
assumptions and scope of the HEP study for the project.

hh. 27 February__~985. Meeting with the Department of Water Resources
and Bureau of Reclamation to discuss DWR operations studies on salinity and
to discuss the use of CVP water to mitigate for impacts of navigation
projects.

ii. 5 March 1985. Meeting with the Bureau of Reclamation to discuss
possible use of CVP water to mitigate the project impact.

jj. 14 March 1985. Meeting with Solano County to identify the location
of the southerly park boundaries and to discuss Solano County’s desires for
park expansion as part of the project,

kk. Ii .~ril 1985. Meeting with the DWR to discuss DNR operations
studies on salinity and various assumed project ~mpact curves."

Ii. 18 ~gril 1985. Meeting with the Bureau of Reclamation to discuss
the cost of water chargeable to the project if CVP water is used to mitigate
for potential project impacts.

mm. 28 Ma~ 1985. Meeting with DWR and USBR to discuss definable
salinity impacts of the project and to establish a monitoring program as the
best method of determining the magnitude of impacts, if any.

nn. 29 Ma~ 1985. Meeting with DWR and USBR to discuss alternatives for
mitigation of any impacts on salinity caused by the project.

oo. Ii 3une 1985. Meeting with DWR and USBR to discuss DWR’s basic
analytlcal approach to their firm yield studies.

pp. 2 3ul~ 1985, Meeting with the Port of Sacramento to discuss
cost-sharing and the possibility of a 2-phased construction approach.

qq. 9 Auqust 1985. Meeting with the Port of Sacramento to discuss the
cost-sharing provisions developed in connection with the FY 1985 Supplemental
Appropriations Bill for new construction starts,

rr. 6 September 1985. Meeting with the Port of Sacramento to discuss
the basis of the cost estimates for the project.

ss. 20 September 1985. DNR and USBR met ~ith the Corps to discuss the
proposed salinity monitoring,program for the project.

it, 26 November 1985. Meeting with DFG and FWS to discuss the possible
creation of wetlands at the Sherman Island Waterfowl Management Area as an
enhancement feature of the project.
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uu. 2 December 1985. Meeting with the Endangered Species Office to
discuss -the endangered species coordination for the project.

vv. 10 December 1985. Various agencies met at the Sherman Island
Waterfowl Management Area to view and discuss the potential Sherman Island
enhancement area.

ww. _l.3_._D_e_,c_e__m,.b_e_’r__..l_9_8_,5.. Field meeting with the Endangered Species Office
to view and discuss wildlife habitat on DMD sites 35, 21, 13 and 14.

xx. 19 December 1985. Meeting with the Port of Sacramento to discuss
"new start" cost-sharing requirements for .the project.

yy. 7 3anua_ry__l.9__8_6.. Meeting with the Endangered Species Office to
discuss the status of the Biological A,ssessment for the project.

zz. 9 3anuary 1986. Field meeting with Port 6f Sacramento to inspect
and discuss selected DMD sites east side of ship channel.

aaa. 13 Janua..r.}L_.,l_..9_8_6_. Meeting with DYE to discuss cdmments on draft
GDM, potential maximum salinity impacts and the details of the salinity
monitoring program.

bbb, 17 5anuary_ 1986. Field meeting with Port of Sacramento to inspect
and discuss selected DMD sites on the west side of ship channel.

ccc. 23 Januar~L 1986. Meeting with Port Director of Port of Sacramento
¯ to discuss project costs, cost sharing and requirements of local cooperation.

53. Coor~lina~1on. - Continuous coordination has been maintained with
interested governmental agencies and citizens’ groups throughout the GDM
studies, Staff level coordination has been maintained with the following
agencies and groups regarding environmental, recreation, and design
cons iderat ions.

a. Federal .a_~encies. -

Fish and Wi].dlife Service (FWS)
National Park Service (NPS)
U.S. Geological Survey (USGS)
Environmental Protection Agency (EP~)
U.S. Bureau of Reclamation (USBR)
U.S, Coast Guard (USCG)
National Marine Fisheries Service (NMFS)
Soil Conservation Service (SCS)

Several field investigations were conducted jointly with the FWS, NMFS,
EPA, State agencies, and the Corps of Engineers. These investigations have
played a significant role in selecting dredged material disposal sites and
developing conceptual mitigation plans, EPQ assisted the Corps in testing
sediment samples taken from the channels. USBR and FWS participated in
evaluating model -test results and possible project effects on salinity.
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b. State~_.c[encies. - Coordination has been maintained With the
followlng~]-~-partments within the Resources Agency:

Department of Fish and Game (DFG)
Department of Boating and Waterways (DBW)
Department of Parks and Recreation (DPR)
Department of Water Resources (DWR)
Regional Water Quality Control Boards (RW~CB)
Air Resources Board
Water Resources Control Board
State Historic Preservation Officer (SHPO)

The DFG personnel participated in field investigations of dredged
material disposal areas and of wildlife mitigation and enhancement areas.
Coordination was conducted with representatives of the DPR, DBW, and DFG to
determine the State’s interest in sponsoring recreation development and to
develop appropriate conceptual recreation plans.

c. Local agencies. -
Yolo County
Solano County
Sacramento County
East Yolo Community Services District
Sacramento-Yolo Port District
Solano County Mosquito Abatement District

Considerable coordination was conducted with the Sacramento-Yolo Port
District regarding~.designating acceptable dredged material disposal areas.
Coordination was also maintained with Solano County, Sacramento County, and
the East Yolo Community Services District to formulate conceptual recreation
plans that these agencies could sponsor in the future.

54. Coordination with the U.S. Fish and Wildlife Service. - In fulfillment
of the provisions of the U.S.Fish and Wildlife Coordination Act of 1958, the
U.S. Fish and Wildlife Service has provided a detailed report on Fish and
Wildlife Resources in 1980 which was included in the Feasibility Report. The
U.S. Fish and Wildlife Service has since reassessed and updated the resources
report to reflect the selected plan. The U.S. Fish and Wildlife Service
submitted a supplement to the 1980 report in 3anuary 1986. The supplemental
report, which appears in Appendix E of the Final Supplemental Environmental
Impact Statement (FSEIS) for this project, contains recommendations on loss
prevention, loss compensation and wetland enhancement. The recommendations
are !isted and responses provided in the subparagraphs below.

a, Loss prevention measures.

(1) Recommendation. - "That the report of the District Engineer,
Corps of Engineers, include the conservation and development of fish and
wildlife resources among the purposes for which the project is to be
authorized."
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(2) Re__~onse. - The Sacramento River Deep Water Ship Channel
project was authorized in August 1985 by "An Act Making Supplemental
Appropriations;,forthe Fiscal’-Yea~, Ending September 30, 1985 and. ’For Other
Purposes." The project authorization .was based on,a report provided by the
District Engineer,. to -the Assistant Secretary of the Army. The report was
compiled from~i~he. 1980 Feasibility Repoi-t for ,the project, which was
coordinated wii~h~ respect to the ~onservation and development of fish and
wildlife resources, in fulfillment Of theFish and Wildlife Coordination Act
of 1958. The authorized project represents the plan for impro~emen’~ ’that was
developed wi~h-f~ll consideration of the conservationand development of fish
and wildlife resources as is required by l, egislation and policy reguarding
the topic.                              .

b. Loss compensation.

(i) " Recommendations., To compensatefor the loss of wildlife=
habitat values due to~the~,construction of the project, .63 acres on the
southern portion,of Prospect Island Should beconverted to tidal wetlands as
described in the Discussion Section of,the supplei~ent to the Coordination Act
Report. The development costs to deve].op the area should be a project cost.
The U.S. Fish and Wildlife Service (FWS) and the California, Department of
Fish and Game (DFG) should be consulted for technical assistance during
advance planning of the development area. Also, once developed, ,.~che site
should be monitored by the Corps and the U.S. Fish and Wi].dlife Service to
evaluate the success of the development~

(2) _Res~.nse_. -The selected plan of. improvement; as described in
the preceding paragraphs and in Appendix I, calls for compensation for the
loss of’wildlife-habitat values throughthe conversion of 6~ acres of
agricultural land on the:southern portion of Prospect Island to tidal
wetlands, The development: plan will be constructed to create the, habitat
types as described in the supplement to the-Coordination Act.Report. The FWS
and DFG will be consulted during advance planning and design for technical
assistance and will be included in the Corps’ post construction monitoring of
the development, All costs Of deveiopment of the 6~-acre compehSation area

~are considered projec.b

c. Enhancement.

(I) Recommendation. - The Corps should use material dredged fr6m
the Sacramento-Riveh Deep Water Ship Channel to construct Eslands within the
Open water area immediately west of Sherman lsland for the enhancement of
w~tlands. The detail~ of .the developmeni~ should be coordinated with FWS,
DFG, and National Marine Fisheries Services (NMFS) and the costs should be a
Federal cost.        " "       .

(2) R_e.,~. The potential to develop wetlands as part of the
project exists under Section 150 of the Water Resources Development Act of
1976. The wetland development pote~tial&t severallocations has been
discussed in the"’, paSt,. However, support for siteshas not existed until only
recently.when renewed interest ~n the use of the open water-area at Sherman
Island was identified in comments to the draft of this document. ~Theuse of
the Sherman Island site is consistent wi.th the intent of Section 150 and the

. XI-6

C--090703
C-090703



bene?icial use to which material ?tom the dredging can be used. The
developmenL o? Sherman Island is not scheduled at this time; however, its use
and development wil! be investigated through future coordination with the
FWS, DFG, NRFS and EPR. The Federal. cost of development under Section 150 is
limited to $400,000.
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CHAPTER XII - RECOMMENDATIONS

55. Recommendations. - In accordance with the findings in this report, the
District Engineer recommends that -the selected plan for navigation presented
herein for the New York Slough to Port of Sacramento section of the
Sacramento Deep Water Ship Channel deepening project be approved as the basis
for preparation of plans and specifications. The selected plan includes (1)
deepening the existing channel alignment to 35 feet below elevation -2.0
NGVD, (2) widening the New York Slough to 3unction Point reach to 350 feet
(the existing 300 foot width between 3unction Point and channel mile 18.6
remains the same) and the entrance to the manmade channel to the Port of
Sacramento reach to 250 feet, and (3) construction of the -Fish and wildlife
mitigation development on Prospect Island. The plan should be constructed
with such modifications that the Chief of Engineers may consider advisable,
at a currently estimated Federal first cost of $36.2 million provided
non-Federal navigation interests meet the local cooperation requirements
contained in X and in the LocalChapter subsequent Cooperation Qgreement.
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SACRAMENTO RIVER DEEP WATER SHIP CHANNEl.
CALIFORNIA

( ) Draft Supplemental Statement
(X) Final Supplemental Statement

Res]~_9~i~.~#_Off~.~.e_: U.S. Army Corps of Engineers
Sacramento District
650 Capitol Mall
Sacramento, California 95814-4794

I. Name. of Action: (X) Administrative ( ) Legislative

2. Purpose: The purpose of this Final Suppl~mental Environmental Impact
Statement (FSEIS) is to update the description of the impacts .that are
expected to result from the widening and deepening of the Sacramento River
Deep Water Ship Channel.

3. Abstract: The navigation problems and needs of the Sacramento Deep Water
Ship Channel were originally investigated in response to resolutions of the
House of Representatives Committee on Public Works adopted on 3uly 10, 1968
and December II, 1969. Four alternative plans were considered: (I) Increased
use of Lighter Aboard Ship (LASH); (2) Intermodal transport of cargo to
alternative ports; (3) Deepening the channel; and (4) No Action. Of the four
alternatives, only the deepening alternative met the needs of the study area.
The EIS completed in .July 1980, analyzed the impacts of the four alternatives
and two variations on the deepening alternative: the National Economic
Development plan and the Environmental Cuality plan. The Department of -the
Army recommended in its report to Congr@ss that the deepening project be
authorized. ’The project is a new construction start in the President’s budget
for Fiscal Year 1986. The project was authorized on August 15, 1985 by "An
Act Making Supplemental Appropriations for the Fiscal ~ear Ending September
30, 1985, and for Other Purposes", Public Law 99-88.

This FSEIS analyzes two alternatives: the No Action Plan and the Selected
Plan. The Selected Plan consists of: deepening the channel from 30 to 35
feet ’From New York Slough to ’the Port of Sacramento; w~dening the channel from
300 to 350 feet between New York Slough and 3unction Point (channel mile 15.0)
(the existing 300 foot width between 3unction Point and channel mile 18.6
re~ains the same) and from 200 to 250 feet from channel mile 18.6 to the Port
of Sacramento; and disposing of dredged material on 15 disposal sites located
on both sides of the entire channel and totaling 4,464 acres.

Significant impacts of the Selected Plan that were evaluated in detail
include the temporary loss of 52 acres of marsh and riparian habitat adjacent
to the ship channel. There are no other significant or long-term impacts
asssociated with the project.

4. Report Coordination: This FSEIS will be coordinated with government
agencies, citizen groups, and individuals known to have an interest’in the
project. On November 19, 1984, a Notice of Intent to Prepare a Draft

i
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Supplemental EIS was published in the Federal Register, Comments on the
Notice of Inte~!t were considered in preparing the DSEIS. The DSEIS was filed
with EPA and notice of availability of the DSEIS was published in the Federal
Register on September 13, 1985. Comments received on the DSEIS were used to
prepare the Final Supplemental EZS.

The FSEIS will be filed with EPA and a notice of availability is expected to
be published on ...................... 1986.

5. Environmental Documentation: The 1980 Feasi.bility Report and EIS were
filed with EPA on 8 Play 198["’~d were transmitted to Congress for information
on 4 October 1983 by the Assistant Secretary of the ~rmy (Civil Works).
Since the project was ,not recommended at that time, a Record of Decision was
not signed or i~iled with the Environmental Protection Agency.

Send your comments on this Final Supplemental Environmental Impact
Statement to the District Engineer at the address above within 30 days of .the
publication date shown above, and refer any questions to Jeff Groska at (916)
551-1860 or F’TS 460-1860.
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1. SUP~RRY

I.I M__aj.or Conclusions and Findin%~_. - The Selected Plan will result in
deepening and widening of the Sacramento River Deep Water Ship Channel ’From
New York Slough to the Port of Sacramento, (Q more precise description of the
Selected Plan is included in Section 3 of this FSEIS). This plan will assist
in accomplishing the authorized goal of the project, which is to provide
savings in transportation costs through channel modifications to accommodate
larger and deeper draft ships. In comparison to a No Action Plan, the
Selected Plan will:

o Result in transportation cost savings due to (I) movement
of cargo via larger ocean-going vessels with their
inherent economies of scale, (2) elimination of excessive
tidal delays, (3) reduction of present light-loading and
topping-off practices, and (4) movement of project-
induced tonnage.

o Temporarily eliminate riparian habitat along both banks
of the manmade channel (above river mile 18.6) and
upland and seasonal wetland habitats on the one-time dredged
material disposal sites used during the eight ~ear
construction period.

1.2 Are_~s of Controvers]~. - The following areas of controversy
are possible for the Selected Plan:

o Salinity changes (Section 5.3) and impacts on aquatic
organisms.

o Impacts on riparian, upland, and wetland habitats and
effectivenes~ of the proposed mitigation measures (see
Sections 4.1, 5.l,and 6).

1.3 ~0r_e.~.~_~_~.~_~. - There are no unresolved issues.

1.4 Re~ationshi.~ to Environmental Requirements. - Compliance with
environmental requirements is described below. The compliance categories used
in this evaluation were assigned based on the following definitions Full .
compliance: all requirements have been met. Partial compliance: some
requirements remain to be met but will be met prior to construction.
Noncompliance: none of the requirements have been met to date, but will be
met prior to construction. Not applicable: l’he statute, Executive Order, or
other policy is not applicable to the project. The No Action Plan is
generally in compliance with applicable requirements. All compliance is
summarized in Table 1.

FEDERAL STATUTES

Preservation of Historical and Archeolo~ical Data Act of 19__7_4_~ National
llistoric Preservation Act of 1966~ and Executive Order l1593~._.~_~_te__c__t..~.....~,.n~._
~-~hancement ~-"~-~T~O}~-~ Environment. ~=-u-ll com6Ti~-~2~. An intensive
cultural resource survey and literature review has been completed for the
project area. The report was submitted to the State Historic Preservation
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Table 1

Compliance of Selected Plan(1)
With Environmental Requirements

FEDERAL

Archaeological/Historic Preservation Act full
Clean Air Act full
Clean Water Act partial
Coastal Zone Management Act not applicable
Endangered Species Act full
Federal Water Project Recreation Act full
Fish and Wildlife Coordination Act full
Land and Water Conservation Fund Act not applicable
Marine Protection, Research, and Sanctuary Act not applicable
National Environmental Policy Act full
Rivers and Harbors Act full
Watershed Protection and Flood Prevention Act not applicable
Wild and Scenic Rivers not applicable
Flood Plain Management (E011988) full
Protection of Wetlands (E011990) full
Prime and Unique Farmlands full

S’FATE

Resources Agency Basic Wetlands full
Protection Policy

Delta Recreation Concept Plan not applicable
Delta Master Recreation Plan full

LOCAL

~ Delta Advisory Planning Council full
So land County fu I I
Yolo County full

~̄ Sacramento County fu 11
Port of Sacramento full

~          Solano County Mosquito Abatement District full

~    (1)’Fhe No Action Plan is generally in compliance with applicable
requirement s.
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Office.(SHPO) and the National Park Service (NPS). See Section 4.6 for
further discussion. Coordination with SHPO, NPS, and the Advisory Council on
Historic Preservation (ACIIP) will through projectcontinue construction, if
necessary.

clean Air Act Full compliance An air quality analysis was completed in
1983 in response to a request by the Environmental Protection Agency for
additional quantification of potential impacts on air quality after review of
the 1980 Feasibility Report and EIS. The study, included in Appendix B to
this FSEIS, concluded that the project would not create any unanticipated
adverse air quality impacts. The Selected Plan is consistent with the
Sacramento Air Quality Plan. The air quality analysis in Appendix B shows a
beneficial impact in terms of regional effects for all pollutants’ however,
this may be offset to some extent by increased recreation use and accelerated
industrial growth along the channel. The DSEIS has been coordinated with
Federal, State, and local air quality authorities. EPQ had no further
commen~s pertaining to air quality in their response to the DSEIS. The air
quality analysis was further coordinated with state and local air quality
authorities in November and December 1985. These agencies concurred with the
Corps &nalysis (see Appendix A; FSEIS).

Clean Water Act. Partial compliance. A 404 (b)(1) evaluation was included
in th~~-~"~’6~lity Report; it indicated that there would be no discharge
of dredged material in open water or in associated wetlands. An update of
this evaluation is discussed in Section 7 2 Appendix E to the FSEIS provides
updated information and mitigating measures for impacts on wetlands, fish, and
wildlife. The Corps will obtain water quality certification from the Regional
Water Quality Control Board prior to construction; this will bring the project
into full compliance.

~o_astal Zone Management Act: Not applicable. The project area is not
within-the California Coastal Zone.

E__.~_an~£d S_p_~_£~gs Act: Full compliance. Formal consultation with the
U.S. Fish and Wildlife Service (FWS) as required by Section 7(c) of the Act
was determined to be unnecessary as explained in paragraphs 4.2 and 5.2.
biological data report and biological assessment were prepared evaluating
potential effects and were coordinated with FWS. The assessment concluded
that the project would not impact endangered species (Appendix D oF the FSEIS).

Federal Water Project Recreation Act. Full compliance. This act defines
the b~sis for sharing of financial responsibilities in joint
Federal-non-.Federal development, enhancement, and management of recreation and
fish and wildlife resources of Federal projects. No local sponsors have
submitted letters of intent to participate in recreation. See Sections 1.3
and 4.5 for additional discussion and Appendix C of the General Design
Memorandum (GDM). At this time, potential sponsors have indicated interest in
recreation development. However, recreational development will be deferred
until local sponsors are willing to participate. Wetlands development on
lower Sherman Island is under investigation and no construction is planned at
this time.
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Fish and Wildlife Coordination Act. Full compliance. This Act requires
the and Wildlife Service (FWS), National
Marine Fisheries Service (NMFS), and California Department of Fish and Game
(DFG) on the effects that water resources developments may have on fish and
wildlife resources. Coordination with these agencies will continue partially
through this FSEIS process to refine mitigation and enhancement measures. A
formal habitat evaluation has been jointly performed by the FWS, NMFS, DFG,
Port of Sacramento, and the Corps; the results are included in this FSEIS. A
traditional analysis was also conducted and the results are in Appendix F of
this FSEIS.

Land and Water Conservation Fund Act. Not applicable. No funds provided
pursuant to ’this Act would be involved with the project.

MariD.e__~Pr__o_t_ecti_ o._n.~_..R~e_se__a_r_c_h.~, and Sanctuaries Act. Not applicable. The
project will not affect any marine sanctuary.

National Environmental Policy Act. Full compliance This FSEIS has been’
prepared in accordance with NEPA regulations issued by the Council on
Environmental Quality and with the Corps of Engineers regulations implementing
NEPA. This Final SEIS responds to all comments received on the D~EIS. Filing
of the Final SEIS and a Record of DeciBion with the Environmental Protection
Agency will complete the process

Rivers and Harbors Act of 1899 Full compliance. The Selected Plan would
improve navigation by larger vessels,

Watershed Protection and Flood Prevention Act. Not applicable according to
Corps regulations ER 200-2-2

W__i. Id_. a__~_.::S=~:e=~!~ ~ Ri.y_e_r..s_.~__ct_~Pr_e_~s_ident’ s Environmental Mes saq_e of Auqust
..I_9.._7_.9.~ a----~--G~E~-M-e-m-~rand-----um~f9~r--~He--a-d~s-~".~f~--~-g9-0~--e-s-d-a~ ~__u. usg_U_~_]_Q,~......l.~.80. Not
applicable. The portion of the Sacramento River within the project area is
not being considered for wild or scenic river status.

EXECUTIVE ORDERS_~. MEMORAND~

Flood Plain M~a~_~_e_m_.e_..n....t_._.~Executive Order I1988). Full compliance. This
executive order ~equires Federal agencies, to take actions to reduce risk of
flood loss to minimize flood impacts, and to preserve floodplain values in
Federal construction projects, management of Federal lands, and activities
such as regulation. Agencies are not to undertake actions which directly or
indirectly induce growth in floodplains unless there is no practical
alternative. Local county governments have established land use programs to
control the locai~ion of new development. The Selected Plan will not induce
unplanned growth in floodplains (See Section 4.4). The 1980 Feasibility
Report evaluates in more detail the compliance of the project with E011988;
this evaluation is still valid.

Protection o~ Wetlands .~Executive Order 11990~... Full compliance. This
order requires F~deral agencies to minimize wetland loss or degradation and to
preserve and enhance wetland values in all Federal projects and activities.
It states that agencies should avoid to the extent possible the long and short
term impacts associated with modification or destruction of wetlands. The
agency shall also avoid undertaking and providing support For new
construction, including dredging, channelizing, filling, diking, and related
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activities located in wetlands, unless the agency head finds: (I) no
practical alternative, and (2) all practical measures have been taken into
account including economic, environmental and other pertinent factors.
Fifty-two acres of wetlands along the manmade channel will be affected by the
project. In the Selected Plan, there are 5 dredged material disposal sites
containing a total of 70 acres of seasonal wetlands; however, not all these
wetlands will be disturbed by disposal. Those wetlands affected by the
project will only be temporarily impacted. They were not included in the HEP
analysis. According to the FWS Habitat Evaluation Procedure (HEP) mitigation
analysi~s, these wetlands are mostly seasonal, and have low wildlife habitat
values.. Wetland losses will be mitigated through the measures described in
Section 6 of this FSEIS and in Appendix E of the FSEIS.

C_~E~.....~.e...m_o..r_a_~_u_~_..Q.U.g..U,.S,t_.I_I ~_..i_9_8..0....,...._ ~~#~_.Er i~_ ~A~_~ ~.g.u~ F__~a r_ .m_l..a...~.,L.~_n
Im_plemeTntin£ the National Environmental Policv__~_c..t_. Full compliance. The
Soil Conservation Service was provided with project information to assess
impact~’ on prime and unique farmlands and concluded that the project will not
conflict with any SCS programs. All concerns have been adequately addressed
including prime and unique farmland and treatment of disposal sites (Appendix
A of FSEIS),

STATE ~OLICIES AND PLANS

Res.ources ,Q_~e__n_c]L Basic Wetlands Protection Policy., Full compliance. This
policy ’ recognizes the values of wetlands. Agencies are not to approve
projects that fill or otherwise harm wetlands except when (i) the project is
water-dependent or an essential transportation, water conveyance, or utility
project; (2) there are no less damaging alternatives; and (B) adequate
compensation for wetland losses (wetland habitat value replacement) is
provided. The mitigating measures for the Selected Plan provide adequate
compensation for the loss or disturbance of wetlands. (Appendix E of the
FSEIS),

Delta Recreation Concep_t Plan: Not applicable. There is no recreation
component proposed as part of the Selected Plan. Recreation development is to
be deferred.

De!ta Master Recreation Plan. Full compliance. This 1976 State plan is a
guide i~or preserving scenic, wildlife, and recreation resources in the Delta.
It call~s for recreation opportunities and preservation of fish and wildlife
values to be included in all projects in the Delta. The Selected Plan
includes a fish and wildlife mitigation plan. (Appendix E of the FSEIS and
Appendices C and I of the GDM).

LOCAL POLICIES AND PLANS

Delta Advisory Plannin~. Council. Full compliance. The Council prepared
the Deita Conservation and Development Plan as a guide for future deve].opment
in the Delta. Pertinent guidelines in the Plan include:

provide for public recreation areas and increase public
access to waterways
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ensure that salinity intrusion does not degrade water
quality

protect and enhance riparian habitat and mitigate for lost
vegatat io6.

The Selected Plan does not provide for public recreation or access due to lack
of local recreation sponsors. The fish and wildlife mitigation plan included
as Appendix E of the FSEIS and Appendix I of the GDM will replace lost wetland
and riparian habitat. There will be no effects of salinity intrusion on water

~ quality because the State Water Project and the Central Valley Project will be
"! operated to maintain water quality standards. See Sections 4.1, 4.3, 5.1, 5.3
~ .    and 6 for discussion of water quality and fish and wildlife habitat.

Solano Coun.t~ Plans a.._~......_Zg..n.....i...n..~. Full compliance Seven of the Selected
~i~ Plan-’~’T~’~"~"~’][-s-it~ ~’~’ [-~ Solano County; they are g~nerally zoned and planned
~.: for agriculture, open-space, and water-dependent industry (see Section 4.4).

i Yolo County Plans and Zoni_n..£: Full compliance. Six of the Selected Plan
~.disposal sites are in Yolo County; all but one are zoned and planned For

-.~ agriculture. Site S-I in the Port of Sacramento is designated for industrial
~use. See Section 4.4 for details,

Sacramento Count~ Plans and ZonincI. Full compliance Two of the disposal
sites are in Sacramento County; one is designated as open space, the other as
agriculture. See Section 4.4.

Port of Sacramento. Full compliance. The Port’s Plan (Section 4.4)
recognizes Site S-I as a disposal site. The Corps will coordinate the

~ detailed dredging plan with the Port which will be responsible to acquire all
:~-

dredged material disposal sites, construct containment facilities and provide
a specified share of project costs.

Solano Countv__Mps__q.uito Abatement District. Full compliance. The District
has developed specific criteria For mosquito prevention at dredged material
disposal sites. The criteria are included in Appendix A. ]’he COE will comply
with these criteria.

1,5 Re_Aports Incorp~rat____e#_. b~ Reference. -The following reports are
incorporated by reference:

(I) Feasibility Report and Environmental Impact Statement
for Navigation and Related Purposes, Sacramento River
Deep Water Ship Channel California. U S Army Corps of
Engineers, Sacramento District, 3uly, 1980.

(2) General Design Memorandum Sacramento River Deep Water Ship
Channel, March, 1986.
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2. BEED FOR AND OB3ECTIVES OF K3IOll

2.1 Introduction. - The existing 8acrament~ River Deep Water Ship Channel was

1980, the Corps of Engineers completed a Feasibility Report and Environmental
Impac~ Statement for Navigation and Related Purposes, Sacramento River Deep
Water ~hip Channel. This report was prepared in response to resolutions by
the Committee on Public Works House of Representatives dated July I0, 1968
and De~ember 11, 1969. The purpose of this study was to investigate the need
for deep draft channels to the Port of Sacramento to improve commodity
transport, improve safety and usefulness of the existing channels, and enhance
existing environmental and recreational conditions in the study area. The
study area consisted of the Sacramento River Deep Water Ship Channel from Avon
to the Port of Sacramento. The study area is shown in Figure I.

The 1980 Feasibility Report and EIS were filed with EPA on May 8, 1981.
The Feasibility Report and EIS were transmitted to Congress on October 4,
198~, by the Assistant Secretary of the Army (Civil Works). The Record of
Decision was never ’Filed with the Environmental Protection Agency.

SiDce the 1980 Feasibility Report, changes have been made in the Selected
Plan, .involving minor design changes of channel dimensions but primarily
changes in the dredged material disposal site locations. The purpose of this
Final ~upplemental EIS is (I) to examine environmental impacts caused by
changeF from the 1980 Selected Plan analyzed in the 1980 EIS, and (2) to
provide additional information on cumulative and secondary impacts, an air
quality analysis and potential effects of contaminants in sediments and
dredged material, as requested in comments on the 1980 EIS.

2.2 Authorization. - Under the resolutions of July 10, 1968 and December
11, 1969, the Corps of Engineers has prepared a General Design Memorandum
(GDM) on modifications to the Sacramento River Deep Water Ship Channel. The
study area is the Ship Channel from New York Slough (Pittsburg) to the Port of
Sacramento including portions of Solano, Yolo, and Sacramento Counties (see
Figure I)

The project was authorized on August 15, 1985 by "An Act Making
Supplemental Appropriations for the Fiscal Year Ending September ~0, 1985 and
for Other Purposes", (Public Law 99-88).

2.~ Public Concerns. - Comments received on the Notice of Intent are included
in Appendix A of the GDM. Public and agency concerns focused on water quality
impacts during channel dredging, effects on wetlands, fish and wild life, and
secondary and cumulative land use effects.

3, QI_TERNQTIVES

T~O alternatives are considered in this FSEIS: the No Action Plan and the
Selected Plan. Other alternatives, including the 1980 Selected Plan
increased use of Lighter Aboard Ships, and intermodal transport of cargo to
alternative ports, were analyzed in the 1980 EIS.

Th~ 1980 Selected Plan was similar to the 1985 Selected Plan analyzed in
this FSEIS. The 1980 Plan involved deepening and widening the channel as
shown in Table 2; the major difference from the 1985 plan is that the proposed
width from New York Slough to Junction Point is to be 350 feet instead of 400
feet. About 30 million cubic yards of dredged material would have been
excavated. ’The 1980 Plan involved eight disposal sites totaling about 3,500

7
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Table 2.

"Existing and Selected Channel Dimensions in Feet

1980 Selected Plan        : 1985 Selected Plan

Existinq Proposed :
Width Depth Width Depth : Width Depth

New York Slough 300 30 400 35 : 350 35
to Junction Pt. :

(Channel Mile 15.0) :
:

Junction Pt. to 300 30 300 35 : 300 35
Entrance to :
Man.de Channel :
(Channel Mile 18.6) :

Channel Mile 18.6 200 30 250 35 : 250 35
to Port of :
Sacramento :
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acres; these sites were S-l, S-12, S-14, S-16, S-19, S-20, S-31, and S-32 (see
Figure 2 for locations). These sites are a11 still included in the Selected
Plan, as shown in Table 3. The acreage figures for these eight sites were
somewhat different in the 1980 Plan from those in Table 3; a notable example
is S-I, which in the 1980 Plan was 400 acres in size.

The 1980 Plan included the potential to deepen the ship channel between
Avon and New York Slough if it was not completed under’ the San Francisco Bay
to Stockton project. This reach will be completed by the San Francisco Bay to
Stockton project and will not be further discussed as the work was coverd by
the project EIS.

The 1980 Plan included a recreation development expansion at Sandy Beach
Park. It also included the creation of 45 acres of wetlands on Prospect
Island (S-12) and 156 acres of uplands on the disposal sites as mitigation for
habitat losses.

Other" dredged material sites were considered during the development of the
new Selected Plan evaluated in this FSEIS. Some of these were located on
agricultural lands along the manmade portion of the channel above river mile
18.6. One site was located on Brannan Island across from Rio Vista, while two
others were located in the Collinsville - Montezuma Hills area. The extreme
western tip of Sherman Island, at the confluence of the Sacramento and San
Joaquin Rivers, was also considered for disposal. Use of softie of these sites
for disposal would have adversely affected wetlands; after analysis of wetland
protection requirements they were not considered further’.

3.1 No Action Plan..- With this plan the Corps would not take action to widen
or deepen the channel. This plan would provide for a continuation of present
shipping practices with no improvements other than normal channel
maintenance. The benefits of reduced transportation costs would not be
realized. Without the deepening project, the Port also expects to lose future
business to other ports with deeper channels. Some limitations of future
commodity flow in ’the study area could be expected with this alternative.

With the No Action Plan, the five sites currently used for periodic
maintenance dredging disposal would continue to be used in their entirety for
that purpose. These sites are S-14, S-16, S-19, S-31, and S-32 (Table 3).

3.2 Selected Plan. - The 1985 Selected Plan involves widening and deepening
the deep water" ship channel from New York Slough to the Port of Sacramento.
The channel dim~ensions are shown in Table 2. The channei side slopes will be
1V:4H from New York Slough to Junction Point (Channel Mile 15.0) and 1V:3H
from Junction Point to the Port of Sacramento. About 21.5 million cubic yards
of dredged material would be excavated using hydraulic suction dredges. The
dredged material could be placed on about 4,464 acres of land for disposal
with a total capacity of 30 million cubic yards.

The dredged material disposal sites for the 1985 Selected Plan are shown
in Figure 2. Acreage, capacity, and ownership are shown in Table ~.
Construction of. dredged material retention dikes would be the responsibility
of the local navigation sponsor, the Port of Sacramento. All disposal sites
would be diked and controlled to maintain water quality above standards
established by the Environmental Protection Agency (EPA) and the State Water
Resources Control Board (SWRCB). Rights-of-way for dredged material disposal,
including disposal areas for maintenance dredging, would be provided by the

I0
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Table 3

D~.~o s a I S ite Ac reaqe_~.~ :: .Capa~ ~.~,_. a__r~__~b~.~

Disposal Capacity

S- 1" 5 158~’~ 1,800 Port

S-4 5 137 I,I00 Private

8-7 5 228 1,800 Private

S-9 5 173 1,400 Private

S-II 5 640 4,300 Private, Port

S-12" 3.7 241 1,400 Port

S-13 5 570 4,500

S-14" 5 196 1,600 COE, RB

S-16" 5 149 700 COE

S-19" 5 590 4,800 RB, Port, COE

8-20"~ 5 98 200 Port

S-2I 5 160 1,600 RB

8-3!* 4 663 2,800 Port

S-32" 3.8 265 I,I00 Port

S-35 5 196 1,600 RB, COE

Total 4,464 Total 30,700

*These sites ~ere also part of the 1980 Selected Plan.

*~This is the northern half of the site sho~n in the 1980
Feasibility Report; it does not include Lake Washington.

***RB = State Reclamation Board

Note: Disposal depth is based on in-situ channel fill. Actual
depth in the disposal areas ~ill vary.

ll
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Port of Sacramento. Most of-the disposal sites shown in Table 3 are owned by
the Port, the Corps, the State Reclamation Board or other public agencies;
those private ownership would either have to be acquired orin easements would
have to be established in order for disposal to take place.

The 1985 Selected Plan would include fish and wildlife mitigation and
recreation development plans but no recreation component due to lack of a
local sponsor. The fish and wildlife mitigation plans involve the creation of
63 acres of wetland (open water mudflat or beach bar, emergent marsh and
riparian) habitat to compensate for habitat lost in channel widening and any
temporary loss of habitat at disposal sites. This mitigation plan is
discussed in Section 6.1 and in Appendix E to the FSEIS and Appendix I of the
GDM.

In sum, the 19B5 Selected Plan differs from the 1980 Plan as follows:

Plan Element 1980 Selected Plan 1985 Selected Plan

Channel Depth 35 feet 35 feet

Channel Width Same as 1985 Plan except see Table 3
50 feet wider below
3unction Point

Channel Length     Potential deepening and None. Work being completed
widening from Avon to under separate authority.

Quantity Dredged 30 mill. cu. yds. 21.5 mill. cu.yds.

Disposal Sites 8, totaling 15, totaling
3500 acres 4,464 acres

Recreation Expansion ;Deferred
Sandy Beach (S-16) ~/

Fish and Wildlife 45 acres wetland          63 acres wetland
Mitigation        156 acres upland

In the evaluation of the Selecte~ Plan in this FSEIS, plan elements which
were part of the 1980 Plan (for example, the 8 disposal sites) were not
included in the evaluation except when new or updated information was
available (e.g., rare/endangered species, cuitural resources), or inclusion oF
such elements was essential to the integrity of the evaluation (e.g
development of ’the fish and wildlife mitigation plan).

3 3 Co~mparative Impacts of Alternatives - The purpose of this section is to
display the impacts of the alternatives (the No Action Plan and the Selected
Plan) in comparision to the conditions existing now in the project area. This
information is presented in Table 4. Note section numbers for discussion of
particular impacts.

I_/ The proposed recreation development at Sandy Beach was developed by Solano
County independently of the project
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4. RFFECTED ENV(ROI~EI~T

This section provides a description of the environmental conditions of the
site area. To prepare a concise EIS supplement, this section has been divided
into two parts: significant resources and other environmental considerations.
Significant resources are discussed in detail in paragraphs 4.1 through 4.3
and any environmental effects on them are discussed in Section 5. Based on
the differences between the 1980 Selected Plan and the i985 Selected Plan, and
on the 1980 EIS and its comments and responses, it was determined that
significant environmental resources to be evaluated in this FSEIS include:
fish and wildlife; endangered species; and water quality, including heavy.
metals and salinity intrusion. Other environmental considerations, including
land use, secondary impacts and growth inducement, recreation, and cultural
resources, are discussed in sections 4.4 through 4.6. Additional information
on the potential environmental setting and environmental impacts associated
with the project have been described in the documents incorporated by
reference into this report.

Siqnificant Environmental Resources -

4.1 Fish and Wildlife - The existing habitat types in the Sacramento River
Deep Water Ship C~annel (SRDWSC) vicinity have been described in both the
Feasibility Report and EIS (1980) and the Sacramento-San Joaquin Environmental
Atlas (1979). Upland and wetland habitat types were evaluated across the
project area. The major upland habitats are agricultural and grassland. The
woodland comprises less .than I% of the total upland area and it will all be
cleared and used for dredged material disposal within 3 to 6 years. The barren
areas are already used for disposal and are free of any vegetation and will be
so in the future. The wetland habitats are riparian and tidal flat in the
manmade channel and seasonal marsh and riparian on the disposal sites.

U_pJ.and Habitats

The following is a description of primary habitat types on each dredged
material disposal (DMD) site. The description of individual disposal site
habitats was mostly extracted from baseline habitat data used in the
traditional mitigation analysis (Appendix F of the FSEIS). The traditional
analysis divided primary habitat types for disposal sites into uplands
(agriculture grasslands, woodlands and barren) and wetlands (seasonal
wetlands and ripadan). Whereas, the Fish and Wildlife Service Habitat
Evaluation Procedgres (HEP) mitigation analysis (Appendix E of the FSEIS)
categorized primary habitat as either agriculture, grassland or woodlands.
Due to the relatively small acreage within the disposal sites and low wildlife
habitat values of these wetlands, seasonal wetlands were not included in the
HEP analysis. Most of the wetlands will either be avoided by the project or
only temporarily impacted,

Agricultural ~abitat comprises the total habitat type of five DMD sites
and most of two other sites and is the most common habitat of the disposal
areas. It is characterized by flat, plowed land in various stages of
farming. Some of ’the fields are being plowed and disked, burned, or planted;
others are bearin~ crops. Agricultural crops observed on the disposal areas
include corn, safflower, sugar beets, and winter wheat. Some of the
agricultural lands in the study area contain orchards, although no orchards
exist on the disposal sites in ’the selected plan.
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Table 4. Comparative Impacts of Qlternatives

: Upland Habitats : Wetland Habitats : Endangered :
: Agriculture Grassland ~oodland : Rip~.~ipn Harsh : Species : Water qua!.~y
: : : : : : :

Baseline : 2,239 acres :2,029 acres: 196 acres : 25 acres :27 acres (in- : Ho impacts :High total dissolved solids
(existing): : : : :cludes 9 acres : :in turning basin related to

: : : : :of tidal mud : :salt water ballast discharges;
: : : : :flat and 18 : :salinity in lower river.
: : : : :acres tidal : :
: : : : :marsh) : :
: : : : : :

No Action : No change : No change : loss of 196 : No change : No change : No intpacts :Unchanged from baseline.
Plan : : : acres : : : :

: : : : : :
Selected : Temporary : Temporary : loss of :temporary :temporary loss : Ho impacts :Ho definable impact on firm

Plan : loss of : loss of : 196 acres :loss of 25 :of 27 acres : :water yield of SWP and CVP.
: 2,239 acres :2,029 acres: :acres along :along manmade :
: : : :manmade :channel (esti- : :indicated up to 35,000 acre-
: : : :channel(est- :mated recovery : :feet per annum average impact
: : : :imated rec- :of 10.8 acres of: :on firm water yield. A
: : : :overy of 15 :tidal marsh 7 : :salinity monitoring program
: : : :acres of :years following : :will determine impacts, if
: : : :riparian :construction; : :any. Little or no effect on
: : : :habitat 10 :little or no : :dissolved solids.
: : : :years :tidal mudflats : :
: : : :following :will be re- : :
: : : :construction) :covered) : :
: : : : : :

Co~ents : See Section :See Section: See Section : See Section : See Section :Presence or :See Sections 5.3 and 6.
: 5.1 and 6. :5.1 and 6. : 5.1 and 6. : 5.1 and 6. : 5.1 and 6. :absence of :
: : : : : :species to be
: : : : : :determined before:
: : : : : :construction.    :
: : : : : :See Sections 5.2 :
: : : : : :and 6.0. :
: : : : ~ :



Grasslands cover most of the remainder of the disposal site area. They
are dominated by annual forbs and grasses including wild oats, common foxtail,
cheeseweed, and Italian rye grass. Commonly, these habitats are used ’For
sheep grazing for part of the year, then burned and a11owed to revegetate
again. Cattle and sheep graze on Decker Island (S-19), in the
Collinsville-Montezuma Hills area (S-35, S-21), on the Rio Vista airport site
(S-13), and along the manmade channel.

Woodland is present on disposal site S-14. This site is an active dredged
material disposal site and the entire site will be cleared and filled as
needed and will provide for maintenance dredging disposal in the future. The
trees are immature deciduous trees and there is a thick understory of shrubs
and herbs. The woody growth is approximately 15 to 20 years old.

Wetland llabitats

Tidal Marsh refers to the habitat which is periodically flooded by waters
of the channel. ’These marshes are primarily found along the margins of the
islands in the Delta of the Sacramento and San Joaquin Rivers, in narrow bands
along the levees, or near the Port of Sacramento in the manmade channel. The
freshwater marshes are dominated by tules, cattails, and soft rush. A number
of flowering herbs are also associated with the standing water or along the
water’s edge. These include smart weed, water hyacinth, and pondweed. Qlong
the west side of the channel, there are a few brackish water marshes where a
mixture of salt marsh and freshwater marsh species exist side by side. Salt
marsh species (i.e. saltgrass, pickleweed, and fat hen) are interspersed with
grasses, cattails, and rushes along the low elevation areas of the
Collinsville area.

Seasonal Marsh is found on some upland disposal sites in swales at low
elevations. Existing levees can effectively block water flow in and out of
the site and storm runoff water ponds on these sites throughout the wet season
of the year. The water eventually drains or evaporates and a flora specific
to that type of water regime emerge~. Saltgrass, fat hen, soft rush, and
other water tolerant plants are found growing in these areas.

Riparian habitat is very limited and only occurs on one disposal site
(S-19). It is healthy and diverse where it exists. Riparian habitat is also
along the manmade channel where most of it is found along the levees and banks
shoreward of the marsh sites. The tree vegetation consists of immature
willow, cottonwood alder, and valley oak Shrubs are blackberry, wild rose
and.blue elderberry. The diversity of shrubs, forbs, and grasses characterize
this habitat as excellent for wildlife species and aesthetic appeal.

Tidal mudflat exists only along the upper reaches of the manmade channel
This habitat is exposed at low tide and it is virtually free of vegetation.
It provides feeding habitat for a variety of Shorebird species and is
important to the integrity of the wetland ecosystem.

16

C--090740
C-090740



~re__~ed_ Material Dis.posal Sites - Eleven of the fifteen proposed sites are
entirely upland habitat. Of ’these eleven, five (S-7, S-9, S-II, S-12, and
S-31) are used exclusively for agriculture and two (S-21 and S-32) are
strictly grassland type habitat. S-I and S-4 are a mixture of grassland and
agricultural uses. Of the remaining two upland sites (S-14 and S-16), S-14 is
a mixture of grassland0 woodland and barren area, while S-16 contains barren
sand dunes and sparse grass.

The majority of the upland disposaI areas are located along the manmade
channel. The sides of the manmade channel are bounded by linear-shaped habitat
on both the east and the west. These lands are flat or gently sloping,
recently cultivated, and usually crossed by irrigation canals and ditches.
The region’s natural gas industry is evident in the numerous gas works found
in many of the fields. A variety of songbirds and birds of prey, amphibians,
and small mammals use the vegetation and water along these canals for feeding
and resting. Numerous raptors, primarily red-tailed hawks and Qmerican
kestrels, can be observed on the power lines and foraging in the fields.

Most of the grassland habitats on the disposal sites are of low value to
wildlife. S-~2 is in pasture use along the south floodplain of the channel
and it is typically flat, linear habitat. For these reasons, it is of
relatively low habitat value. S-20 is a small, flat parcel on Sherman Island
that contains some shrub vegetation; it has a low habitat value apparently as
a result of overgrazing. Site 20 contains a small amount of seasonal
wetlands. S.-13 is pasture located in the relatively flat lands northeast of
Rio Vista on the ~irport Road. It is gently rolling hills and low grass and
shrub mix vegetation and is currently being used For sheep grazing. The site
contains some topographical relief that suggests vernal pool habitat in
addition to the grasslands. On the basis of the 1984 aerial photos and ground
truthing, S-IB is considered upland (grassland and bare soil) and therefore of
relatively low habitat value.

Decker Island (S-19) is mostly grassland fringed with agricultural and
riparian habitat. It is currently used as a maintenance dredged material
disposal site; however, it is valuable to wildlife from the standpoint of a
diversity of life requirements, food, cover and breeding areas.

Disposal site S-14 on Grand Island0 is presently used for maintenance
dredged material disposal and consists of disturbed grassland, and woody/shrub
vegetation. The perimeter of the island along the waterside of the levees is
lined by mature riparian vegetation that will not be affected by the Selected
Plan. Stands of large shrubs (i.e., willow, wild rose, elderberry,
cottonwood, wild grape) and patches of grass and forbs are the primary
vegetation in the wooded areas of this site. This disposal site will be
cleared of both WOOdland and grassland vegetation for use as a disposal site
with or without ~he Selected Plan. This is one of the most diverse vegetative
habitats in the ship channel region in its present condition.

Prospect Island (5-12) is all agricultural fields. It is extensively
farmed and grazed; however, there are a few marsh acres on the south end that
provide diverse transitional vegetative habitat. These marsh areas of the
south end are an excellent habitat for Fish and wildlife because of their

17

C--090741
C-09074]



proximity to the waterways and the mosaic of habitat types. The southern 63
acres’of this site is proposed as a wetland development area to compensate for
the loss of wildlife habitat associated with the project.

There are five proposed disposal sites that contain small portions of
wetland habitat (S.-13, S-Ig, S.-20, S-21, and S.-35). Most of the wetlands of
the p~oposed disposal sites border lakes and sloughs; they are not as abundant
along the levees There are some extremely small linear-shaped areas of marsh
type vegetation along the irrigation canals and in the ship channel; however’,
tiny discontinuous marshes of this type were considered in the traditional.
and HEP analyses to be part of the greater adjacent habitat type.

Decker Island (S-19) has a Fringe of mature riparian cottonwood ’trees
along portions of the shoreline, These areas will not be affected by the
Selected Plan. On both the west and east shores of the island, there are
narrow bands of emergent BBrsh composed primarily of tules. These narrow
marshes form a kind of border around the upland farmlands. The value of these
marshes to wildlife is high, for they provide a diversity of habitats in
combination with the upland and open water habitats and they form an interface
or ecotone between habitats.

The most valuable fish and wildlife habitats in the DMD areas are the
larger, non-linear wetlands and riparian areas. They are diverse vegetated
areas with a variety of plant forms and species that provide food, cover, and
breedipg areas for fish and wildlife. Other valuable sites are .those with a
mosaic, of different habitats including both wetlands and uplands.
Collinsville-Montezuma Hills (S-35 and S-21), and Decker Island (S-19) are
good habitats that could be improved if they were managed for wildlife.

A revised list of Federally listed endangered, threatened and candidate
species dated December 20, 1985 provided by the Fish and Wildlife Service
Endangered Species Office (ESO) was used to analyze potential project impacts
to ’these species. The list included one endangered species (salt marsh
harvest mouse), and seven candidate species (Suisun shrew, California black
rail, Suisun aster, Suisun thistle, California hibiscus, delta tule pea, and
Mason’s lilaeopsis).

TwO other species, the threatened valley elderberry longhorn beetle and
the rare Sacramento anthicid beetle were also investigated, although they were
not listed by the ESO as being of concern due to the project. See ~ppendix D
of ’the FSEIS.

4.B W__a..te~ ~ualit~. - The 1980 Feasibility Report and EIS addresses water
quality and ’the information in that report is incorporated by reference.
Water quality in the Port of Sacramento may be somewhat better today than
reported in the 1980 EIS in terms of total dissolved solid (TDS) levels
(Christian, 1985); this is because the TDS levels relate to saltwater ballast
discharges that mainly come from wood-chip ships. It is Port policy to

18

C--090742
(3-090742



encourage ships to recirculate their saltwater ballast with brackish water in
the lower Delta to lessen the TDS levels near the Port. In addition, the Port
of Sacramento has recently updated its "Pilot’s Report", to include written
information on whether or not ships en route to Sacramento follow the Port’s
saltwater ballast recirculation policy (Christian, 1986). The Pilot’s Report
is furnished to the Port for each ship traveling to Sacramento and provides a
written record o~ which ships are in compliance with this policy. Regulation
of the TDS standards is a responsibility of EPA.

In the 1980 ~IS, the Corps of Engineers stated that it would conduct
additional studies on salinity intrusion and on potential heavy metals in
bottom sediments. Salinity studies’were to further define impacts of channel
deepening (COE 1980), while studies of the bottom sediments were to determine
potential impacts of dredging on the water column and on the quality of
effluent from dredged material disposal sites. The Corps of Engineers has
conducted some of these studies (COE 1984 a, b)o ~ith elutriate tests on the
lower portion of the channel. The results of these tests are discussed in the
water quality assessment in this FSEIS. Additional elutriate, modified
elutriate, and column settling tests will be completed in mid-1986. This
additional testing will be conducted over ’the entire project area and will
provide detailed information on the potential effects of dredged material
disposal on the water quality in the project area. The new test results will
be completed before project construction begins and will aid in dredged
material disposal area design.

Impacts of heavy metals in the water column due to dredging the channel
and the disposal of material were addressed in the 1980 Feasibility Report and
EIS and that disc~ussion is incorporated by reference. That assessment was
based on chemical analyses of six bottom sediment core samples, 2.5 inches in
diameter, taken during November 18 and 19, 1974, from the channel over the 41
miles between Collinsville and Sacramento. Each core sample was divided into
depths, for a total of 22 samples. Concentrations of zinc in some sediment
samples exceeded 1971 EP~ criteria.

The 1980 EIS stated that more tests of bottom sediments would be conducted
during advanced studies to determine impacts to the water column and to
determine effluen~ quality from dredged material disposal sites. The Corps
conducted standard elutriate tests for heavy metals in four bottom sediment
samples collected from the channel between Collinsville and Rio Vista during
1983. The tests were limited to this area of the project, as it was believed
that samples obtained here would be most likely to exhibit signs of potential
contamination. This is due to several reasons: I) this area is part of the
older, natural channel and has been subject to more deposition than the
20~wear old manmade portion; 2) it is near the river’s confluence with the
Delta0 which because of a larger surface area, causes a decrease in velocity
and greater deposition of materials; and 3) it is relatively close to
industrial sources of potential contaminants. The resul.ts of both the 1980
tests and the 1983 standard elutriate tests are presented and discussed in
this FSEIS. Examination of the test results indicated t.hat further studies
are required to adequately address the dredging effects on the water quality
in the project area. This will be completed in mid-1986 A description of
the additional testing procedures is presented in this FSEIS.
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The recent salinity intrusion studies by the Corps of Engineers addressed
the repeatability of the Bay-Delta hydraulic (water quality) model under
conditions with and without the proposed channel deepening (COE 1984 a,b).
The study involved repeated runs of the model to simulate steady-state
salinity conditions at several locations. ’These runs were made under base and
plan conditions, i.e., 30-foot existing channels and deepening to 35 feet,
respectively. Sets of runs were made for low Delta outflow and both low and
high export flows, for both base and plan conditions. The number of runs made
under each condition is as follows:

Exports Conditions Runs

Low Base I 7

Low Plan I 7

High Base 2 2

High Plan 2 7

Modeled flow conditions are as follows:

Study Flow Rates (cfs)
Flows                          Low Exports High Exports

Inflows:
Upland Rivers 12,800 19,800
~g Drain 1,200 1,200

Withdrawals:
Export Pumping 5,000 11,000
Gross Channel Depletion 4,600 4,600

Delta Net Outflow 4,400 5,400

Salinity was measured at several model locations once steady state was
reached ~n each run. Repeated runs resulted in several measurements, which
were analyzed for statistical significance of base-plan salinity differences.
Results are discussed in Section 5.3, Water Quality.

Two mathematical modeling methods were use by DWR to assess potential
sa}inity.impacts on the firm yield of the State Water Project (SWP) and the
Central Valley Project (CVP). ’These results are also discussed in Section
5.~, Water Quality.

Other Environmental Considerations .-

4.4 L_a__~__US___~e- This section covers land use on the disposal sites and around
the channel, land use plans and proposals for future development, and
transportations systems, principally roads, which may be affected by future
growth and land use change. The 1980 EIS anaiyzed future industrial
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growth related to the ship channel and that analysis is incorporated by
reference. Comments on that EIS indicated the need for an analysis of
secondary impacts (land use. transportation) related ’to future growth. The
focus of this section is on discussion of secondary and cumulative impacts.

Current land uses on the disposal sites are mostly agriculture (grazing or
row crops such as safflower) or open space. Six of the sites are currently
used for maintenance dredging deposition. Land uses throughout :the study area
on both sides of the channel are mostly agriculture, open-space, and
recreation development. ’The only industrial activity other than in the Port
of Sacramento is the natural gas fields in the area south of Rio Vista.

’The 1980 Feasibility Report described lands near the P6rt of Sacramento
and in the Collinsville-Montezuma Hills area which were zoned and/or planned
for future industrial growth; the following discussion u~ates that
information. At the Port of Sacramento, the 600-acre Port of Sacramento
Industrial Park, located northwest of the harbor, provides for development of
water-oriented heavy industry. Qbout 2000 acres south of the channel are
planned for future industrial growth in Yolo County’s Southport Area Plan.

The Port of Sacramento has current plans for expansion within the context
of the types of commerce discussed in the 1980 Feasibility Report and EIS.
The Port’s expansion plans assume the widening and deepening of the channel
and include upgrading existing facilities (i.e., increased conveyor capacities
in the bulk and rice facilities, improved weighing capabilities, and
automation of the grain elevator). Long-term plans include new facilities to
handle bulk cargo, a coal terminal, berths, quasi-bulk areas, transit sheds,
container barge service, warehouse storage, bulk liquids, and expansion of the
World Trade Center. The Port’s Plan is flexible and the timing is highly
dependent upon market demands for such facilities. The Port’s Plan recognizes
site S-I as a disposal site; however, it recommends limiting the disposal of
dredged material to an area about 1,500 feet south of the center line of the
existing barge canal between the turning basin and the Sacramento River. In
November 1984, the Port submitted a per!~it application to fill Lake Washington
and a portion of the turning basin; however, the permit application has been
withdrawn.

Yolo County’s Southport Plan calls for water-dependent industrial uses
along the channel and light industry set back from ’the channel. The Plan
includes alternative locations for a bridge over the channel and the general
location of rail lines and roadways. ’There are currently no specific
development plans in the Southport area; however, the plan would facilitate
industrial development for specific proposals.

All of the disposal sites in Yolo County not evaluated in the 1980 Plan
EIS (S-4, S-7, S-90 and part of S-II) are zoned and designated for agriculture.

Yolo County’s Southport Plan anticipates a strong demand for new and
replacement housing as a result of industrial growth in the Southport area.
The ability to subdivide residentially designated lands is linked to the
issuance of industrial building permits to encourage the availability of
nearby housing for new employees.
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:.~ In the Collinsville--Montezuma Hills area, Solano County has established a
~ redevelopment agency to encourage industrial development in a IO,350-acre area

i I~ along the north side of the Sacramento River, not including the towns of
Collinsville arm Birds Landing. The land is mostly owned by large

_ corporations such as Dow Chemical, PGGE, and Southern Pacific, which lease it
¯ to farmers for livestock (sheep) and grain production.

Disposal sites S-35 and S-21 are within ’the redevelopment area. S-35 is
in the area planned for water-dependent industrial uses in the immediate
future, while S-21 is in the industrial reserve area. The reserve designation
could be removed once the rest of the industrial area in the redevelopment
area is developed. There are no current proposals for development in this
area; however, the plan is a 20-year plan, and proposals could be considered
by the County at any time.

The .other disposal sites in Solano County not considered in the 1980 Plan
EIS are S-13 and part of S-II; both are zoned and designated for agriculture.

Sola~no County’s General Plan encourages and directs residential
development to the urbanized areas. The Count.y’s redevelopment area does not
provide for residential uses on adjacent property but rather is intended to
maintain~ agricultural uses adjacent to the redevelopment area. It is expected
that employees working in the redevelopment area would commute to outlying
urbanized areas where adequate housing and/or vacant residentially zoned land
exists.

Both Yolo and Solano County Plans include transportation elements to
accommodate industrial growth in the Southport and Collinsville areas. Yolo
County’s anticipates residential traffic. The plans call forPlan also
roadway connections from future industrial areas to existing roadway networks
as part of future development. Developers would be required to accommodate
traffic demands as part of project approval. Some improvements may be

.financed by one or more developers through assessment districts or through
other joint funding mechanisms.

The disposal sites in Sacramento County were evaluated in the 1980
Feasibility Report and EIS, incorporated by reference; their status is
unchanged.

Both Yolo County and the Port of Sacramento have based their planning
efforts on the assumption that the channel would be widened and deepened. The
No Action Plan is not consistent with this assumption. Sol~no County
anticipates industrial growth in the redevelopment area including Sites S-21
and S-35 regardless of whether the channel is widened and deepened. The No
Action Plan alternative could in effect limit future industrial growth by
limiting the types of vessels to those presently using the channel. However,
some growth is expected even with the No Action Plan.

The Selected Plan is consistent with land use growth and change projected
by the Port of Sacramento, Yolo County, and Solano County. Only a slight
increase in the number of vessels using the channel is projected for the first
20 years, so traffic using bridges in the project area should not be
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significantly adversely affected. Disposal on the sites in the Selected Plan
is compatible with existing and planned Future uses. Dredged material might
be used to enhance levees, as requested by the Emergency Delta Task Force in
its letter supporting the project. A limited amount of this was done with the
deepening of the Stockton ship channel However, the Port of Sacramento is.
responsible for providing disposal sites, so levee owners would need to make
arrangements with the Port. There are no current plans to use dredged
material to enhance levees. Reclamation District 501 (Ryer Island) is
concerned that the existing ship channel rock along Cache Slough has slipped
due to ship channel traffic. The rock along Cache Slough was placed by the
Corps as part of the existing channel project and turned over" to non-Federal
interests For maintenance. ’This problem was analyzed only a few years ago and
it was determined that rock slippage was not due to the deep water ship
channel traffic.

The Selected Plan might affect the timing of new development along the
channel by enhancing the marketability of the area and making it attractive to
a larger market (therefore speeding up development). However, no significant
change in the .types of industrial development along the channel is projected.

The major concern of the local governments regarding the disposal sites is
the timing of the disposal and whether or not the sites would be used for
long-term n~intenance dredging disposal. The maintenance dredging sites will
be those which are currently used for that purpose by the Corps (S-14, S.-16,
S-19, S-~I, S-~2, and S-I). This use is compatible with the plans of the
Counties (with the exception of Solano County’s desire to expand the
recreation area into the Corps maintenance dredging area at S-16). The Corps
will coordinate the timing of the disposal with local governments.

4.5 R_.e_c_r_e.a_ti_.o_n_- The Delta Recreation Concept Plan (DRCP) (California
Department of Water Resources, 1981) examined recreation use of .the Delta,
projected future recreation use, and identified existing recreation sites and
potential future public recreation sites. ’The DRCP identifies existing
commercial and public recreation facilities along or near the channel.
Recreation use of the Delta was projected to increase from II.0 million
recreation days in 1977-1978 to 13.6 million in ].990. The report divided the
Delta into nine areas; the ship channel study area is in Areas I, 2, ~, and
5, In these areas, the most popular recreation activities are fishing,
driving For pleasure, sightseeing, and relaxing, with camping, picknicking,
and motorboating also popular

The Corps of Engineers completed a Draft Feasibility Report and Draft EIS
for the Sacramento-San 3oaquin Delta in October, 1982. The report proposed
rehabilitation of levees throughout the Delta and the potential development of
numerous recreation facilities. Studies on this investigation are continuing.

Park representatives for Yolo, Sacramento, and Solano Counties were
contacted with regard to existing or planned public recreation ’Facilities
along the deep water ship channel. The existing, planned, or potential
recreation resources are summarized below for each county.
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.y_o_.~_~£~. Yolo County has no existing commercial or public recreation
facilities along the ship channel. The County’s recreation management in this
area is done by the East Yolo Community Services District (CSD). ’The focus
for recreation facilities has been on sma].l community parks. The CSD is
interested in a regional park ’to serve the East Yolo community located near
the Lake Washington area at the Port of Sacramento. The DRCP identified three
potential public recreation sites in Yolo County along the ship channel: two
fishing access points and one conservation area.

Sacramento County. In Sacramento County, there are eight commercial
recr~n areas (all marinas except one) and three public recreation areas
near the ship channel (DRCP, 1981). The publ~c areas include two fishing
access points and Brannan Island State Recreation Area. Sacramento County
planners indicated that the County has only small public picnic and boat
launch sites in the Delta. In the ship channel area, the County has a
preliminary plan for a recreation area at Grand Island. The DRCP identified
three potential public recreation areas in Sacramento County along the ship
channel at Grand Island, Lower Sherman Island, and Brannan Island (an
extension of the State Recreation Area).

~9~_o_n~_~. On or near the ship channel from Collinsville to Yolo
County, Solano County has seven commercial recreation areas (all marinas and
resorts). There are three public areas at Rio Vista, including the existing
Sandy Beach County Park (DRCP, 1981). The County’s 1983 Park and Recreation
Plan identifies needs for camping, picnicking,’ fishing, and boating, among
others, and gives a high priority to the development of camping facilities at
Sandy Beach Park. The 1983 Plan also mentions Decker Island and the
Collinsville area as having potential for future recreation development. The
DRCP identified Decker Island, four sites near the tip of Prospect Island
(including conservation and fishlwildlife areas), and a fishing access point
near Rio Vista as potential public recreation sites. With the No Action Plan,
recreation facilities in the ship channel area will not be affected.

During ’the preparation of the GDM, the Corps coordinated extensively with
recreation planners for the three counties and the CSD (see Appendix C to the
GDM). The Selected Plan will not contain a recreation element as none of
these a~encies submitted letters of intent to act as local recreation
sponsor~. Therefore, recreation is deferred.

Sol~no and Sacramento Counties and the CSD did submit letters of interest
in future recreation development at some of the disposal sites (S-I, S.-14,
S-19, S~21, and S-35) (see Appendix C to the GDM). The Corps will consider
adding recreation as a project purpose if and when the Counties or ’the CSD are
ready to participate as local recreation sponsors. Again, since there are no
local recreation sponsors, recreation will be deferred at this time. The
Selected Plan will not affect any existing developed recreation area Casual
recreation use of the banks of the manmade channel may temporarily decrease
due to the removal of riparian vegetation which currently makes this area more
attractive; however, there is at present very little recreation in this area,
according to the results of the 1980 Delta Outdoor Recreation Survey.
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~ 4.6 Cultural Resources - The 1980 Feasibility Report describes the prehistoric
~. and historic resources of the study area and is incorporated by reference. An

intensive cultural resource survey and literature review for the ship channel
project area inYolo and Solano Counties was completed in 3anuary, 1985
(Werner, 1985). Field investigations of all the disposal sites, except S-14
and S.-20 in Sacramento County were conducted S-14 is already a highly
disturbed site. No prehistoric or historic cultural resources were found
within .the project area. The only prehistoric archaeological site found near
the project was CA-.YOL-42; it is just south of disposal site S-I. It would
not be affected by either the No Action Plan or the Selected Plan. Werner
noted that buried archaeological sites could be located anywhere within sites
S-I, S-4, S-7, S-9, or S-II. The National Park Servic’e concurs that there are
no cultural resources in the project area and considers it unlikely that
unknown cultural resources would be found during implementation of the
Selected Plan.

5. ENVIRONMEN’TAL CONSEQUENCES

5.1 Fish and Wildlife -

(a) ~Q~]~ Environment - The impacts on fish, plankton, and benthic
organisms of the dredging necessary to widen and deepen the channel were
analyzed in the 1980 EIS. This analysis is still valid for both alternatives
because the proposed modifications to the channel are much the same as in the
1980 EIS, the oqly difference being a reduction of dredging in the downstream
portion of the project due to ’the selection of a channel width of ~50 feet
instead of 400 feet.

Comments on the 1980 EIS expressed concern that salinity changes caused by
channel deepening would adversely affect aquatic organisms, including fish,
plankton, and benthics. The question of the combined effects on salinity and
aquatic organisms of deepening both the Stockton and Sacramento channels was
raised. The additional sa].inity modeling completed for this FSEIS is
described in Section 4.~ and 5.3. Model tests show no changes in salinities
under normal or average dry flow conditions. Under a "worst case" scenario,
salinity changes resulted from the simulated deepening. These differences are
small enough that no significant adverse effects on aquatic organisms would be
expected.

(b) "Ferrestrial Environment - The impact on wetland and upland habitats
has been evaluated using the HEP as described in Appendix E of this FSEIS.
The Appendix sumnBrizes the results of the HEP investigation and discusses the
potential changes that ~ould occur under each alternative as follows:

i~~
No Action Plan ~Without Pro~e__ct__~ - The multi-agency evaluation team

~ determined the #ollowing changes would occur:

Permanent elimination of 196 acres of woodland habitat
on site S-14 due to clearing and use for maintenance dredged
material disposal which is the current authorized use of the site.
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Temporary destruction of habitat on the maintenance
dredged material disposal at approximately 2 to 3 year
intervals on parts of sites S-14, S-16, and S-19 and at
about 7-8 year intervals on portions of S-1, S-31, and
S-32; total area affected by the disposal is 2,001 acres.

Gradual changes in habitat along the channel such as
the maturing of tidal marsh and riparian habitat. ’The
ecological value would increase as the existing
riparian habitat matures ’to a stratified,
diverse riparian zone.

~e_~ct~ Pla_~_J~_~h_~ro_[gj_e__c~].- The potential adverse impacts associated
with the construction include:

Temporary loss of approximately 9 acres of tidal
~ mudflat, 18 acres tidal marsh, and 25 acres

imn~ture riparian habitat along the sides of the
channel between Channel Mile 18.6 and Channel Mile 42.0 (Port of
Sacramento).

Temporary burial of up to 4,268 acres of upland habitat
("worst case" scenario) in the disposal sites due to
the eight years of construction dredged material
disposal.

The 1980 Feasibility Report identified several other potential sites that
contained large areas of wetland, but the project has been modified to
filli~g extensive wetland areas. There may be little or no recovery of the 9
acres of tidal midflats along the manmade channel. Recovery of marsh and
riparian habitat along the manmade channel is estimated to be 60 percent of
the original acreage or 10.8 acres of marsh and 15 acres of riparian. Tidal
marsh habitat will be recovered to pre-project conditions 7 years following
project construction. Riparian habitat will be recovered in IO years to
pre-project conditions following construction. Seasonal wetlands on the DMD
sites will return to pre-project conditions 2 years following construction.

The upland habitats on the dredged material disposal sit~s used for
one-time disposal during construction should return to the baseline
conditions within two years post-construction. For agricultural sites, the
DMD will temporarily remove these lands from production.

Maintenance dredging impacts associated with the Selected Plan would be
the same as those with the No Qction Plano since the channel improvement will
not increase maintenance dredging requirements.

There will be more benthic habitat created by channel widening. However,
deeper draft ships will tend to keep the channel bottom in a turbid condition;
similiar to the present condition. There will be no significant change in the
quality of subtidal habitat in the man-made channel.
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5.2 ~...n~...~g~.~_~i~..~.~.~.~ - No adverse affects will occur under either
alternative. A Biological Assessment (Sanuary 1986) was prepared based on the
Endangered Species Biological Data Report (September 1986) and Addendum
(January 1986). The assessment concluded that the Selected Plan will not
impact the salt marsh harvest mouse, ’the only Federally listed endangered
species, Also, the project will avoid or minimize impacts to two candidate
species, the delta tuie pea and Mason’s lilaeopsis. Accordingly, the Fish and
Wildlife Service Endangered Species Office determined that formal consultation
pursuant to Section 7 of the Endangered Species Act was not necessary. See
Appendix O of the FSEIS.

5.S W_~_[r_~9~1__i_t]L- This section focuses on results of updated salinity
studies associated with channel deepening, and on standard elutriate test
results provided by sampling and analysis in 1983. Additional modified
elutriate, standard elutriate, and column settling tests that will be
completed in mid-1986 are also descirbed in this section. In regard to
salinity, the focus will be on salinity increases as opposed to no changes or
decreases since salinity intrusion in the Delta is a ~jor concern.

~...~i___o.p_.~.~ - With the No Action Plan, the influence of the ship
channel on water quality would remain unchanged, including salinity, TDS,
heavy metals, and pesticides.

Selected PI~ - The impacts of the Selected Plan are discussed in three
subsections: impacts on the Port area, salinity studies, and heavy metal
tests.

~m__Pacts on the Port Area - With the Selected Plan, larger vessels could
use the Port of Sacramento and might discharge larger amounts of saltwater
ballast, resulting in higher associated TDS levels in the Port area.
However, the amount of ballast discharged is more dependent on the type and
shape of vessel than on its size (Christian, 1985). Certain vessels require
more ballast than others due to their design and type of cargo carried. For
example0 woodchip ships require a greater volume of ballast to maintain
navigational control than do other vessels, because of the bouyancy of their
cargo and large vessel size. The Port of Sacramento has a policy encouraging
ships-to recirculate their ballast water in ’the lower Delta in an attempt-to
lessen the TDS levels in the port area. To encourage compliance, the Port
recently sent policy letters to all pilots who use the port and has updated
the pilot’s report (completed for all vessels calling at the port) to
determine which vessels are following .the policy. Effects on TDS levels, if
any, are expected to be small. A copy of the pilots report is in Appendix A
of this FSEIS.

An increase in ship traffic could mean more discharges of sanitary wastes
into Port waters. A small increase in ship traffic is expected in the next 20
years, so there should not be a significant increase in the discharge of
sanitary wastes. In addition, all vessels are required to contain Marine
Sanitation Devices (MSD’s). MSD’s are designed to minimize the impacts of
sanitary waste and are regulated by the U.S. Coast Guard (33 USC 1322). The
Coast Guard inspects all MSD’s whenever a boarding inspection is conducted to
ensure they are in compliance with the regulations. MSD’s must meet certain
effluent standards for fecal coliform bacteria, visible solids, and suspended
solids. The seyerity of the standards is dependent on the age of the vessel.
Details of the regulations can be examined in the Coast Guard Regulations (~3

27

C--090751
C-090751



CFR Part 159), The increased Port activity with the Selected Plan should not
........ result in increased storlm~ater pollution because the Port has runoff control
" facile.ties (Christian, 1985). There have been only minor problems with spills
i~ or leaks to date mainly because there is no petroleum traffic to the Port, No

petroleum traffic is expected with the Selected Plan,

Salinity Studies - The results of salinity model studies are presented in
more detail in Chapter V and Qppendi× E of the GDM, Previous salinity mode!
test results were also presented in ’the 1980 Feasibility Report and are stJ.ll
valid. More recent salinity tests are a refinement of previous studies,

Statistically significant increases and decreases for the low net Delta
outflow (4,400 cfs) low export (5,000 cfs) "critically dry" condition for the
Sacramento-San Joaquin Delta were develope~ in tests at the S.F, Bay - Delta
Model. Statistical comparisons of steady-state plan (deepened channels) vs,
base (1980 existing channels) are given in Tables V-1 andV-2 of the GDM. An
increase was noted for the Sacramento River near Decker Island. Small
statistical decreases were also noted for many stations in the central and
south Delta. Salinity results for low net Delta outflo~ (5,400 cfs), high
export (ii,00 cfs) flow.condition show essentially no statisti.cally
significant changes throughout the Sacramento-San 3oaquin Delta, However, a
statistical decrease is noted at the Sacramento River near Decker Island For
this somewhat higher net Delta outflow, Thus, small increases in net Delta
outflow causes the possible impact at ’this location to disappear,

(malysis of Model Test Results - The steady-state ph~/sical model tests
show no significant adverse salinity effects throughout the Sacramento-San
Joaquin Delta for average or dr}/ flow conditions, Physical model tests for
¯ the critically dry (steady.-state) condition show no adverse impacts in the

¯ . Delta except for a small increase on the Sacramento River near Decker Island.
The impact noted in the test only identifies a potential impact since the
steady-state flow conditions will not occur in nature, Furthermore, as shown
by the low net Delta outflow (5,400 cfS)o high export (11,000 cfs) test, this
impact disappears w~th small increases in flows, Thus, impacts° if they.
should occur, would be limib~ to very infrequent critically dr}/ flow

-condit ions,

State DWR Firm Yield.~_~I~erations Studies -The results of physical model
tests were coordinated with the State Department of Water Resources (DWR) and
the U,S, Bureau of ReclaBBtion (USBR), Both agencies indicated the need to
estimate potential reductions in firm water yield to the State Water Project
(SWP) and the Central Valley Project (CVP) due to making releases in order to
meet salinity based water qual~_ty standards, [he water project firm yield is
that amount of water which can be delivered to users during the critical dry
period. The computed firm yield is used by the State and,USBR to determine
the amount of water that each agency can sell on a long term basis,

DWR conducted these Firm yield operation studies which are described in
Chapter V of ’the GDM, The studies addressed a worst case condition to
determine a potential maximum impact to the SWP and CVP firm yield, Results
of these studies shows a maximum potential average impact of .~5,000 acre-.feet
per annum loss in firm yield., This amounts to a potential impact of less than
I/2 percent of the firm yield of the CVP and SWP, Different, somewhat less
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conservative but more realistic and reasonable assumptions than the worst case
assumptions utilized ~ould reduce the firm yield impact, Discussions with DWR
and USBR indicate that the potential impact is not clearly definable at this
time.

Summary and Conclusions of Salinity Studies - The results of a worst case
ana.lysis show a potential decrease in firm water yield because of the
requirement to release water from storage to meet water qua.lity standards.
Based upon reasonable estimates to date, the impact to the firm yield of the
SWP and CVP could vary from zero to as much as 35,000 acre-feet. Discussions
with DWR and USBR personnel indicate the impact is not clearly definable at
this time. Studies to date have shown that an}/ potential impact is small (or
could be none) and it would only occur in very dry years. To insure
preservation of current water quality, a salinity monitoring program conducted
prior to, during, and after completion of project construction was determined
to be the best method for conclusive definition of project impacts. Refer to
paragraph 6.2 for discussion of future actions on the salinity issue.

Heav~ Metal Tests -.The 1980 EIS (pages 3-10) discussed the potential of
release of sediment-associated pesticides and heavy metals and their uptake by
aquatic organisms; that discussion is incorporated by reference. Studies done
in the Dredged Material Research Program by the Corps Wate~ays Experiment
Station reveal: (i) that heavy metals and pesticides which are adsorbed to
the particles in lightly contaminated sediments tend to be released only
slowly or slightly into the water during disturbance from dredging; and (2)
that a high percentage of heavy metals are adsorbed onto soil particles and
removed by settling in disposal areas (Engler, 1977)0 and are thus not
discharged into the receiving waters.

. In this FSEIS. the impacts of sediment-associated heavy metals on water
quality are further assessed using applicable criteria and the results of 1983
standard elutriate tests completed on channel sediments. Curreni. sediment
testing requirements and applicable criteria are discussed and compared
against ’the observed 1975 concentrations of heavy metals found in bottom
sediment bulk analysis tests. Observed heavy metal levels from the 1983
standard elutriate tests, simulating open water disposal0 are discussed in
relation to EP~ water quality criteria. The limitations of the sampling and
testing procedures used in both 1975 and 198~ are described in some detail,
along with additional testing and disposal site design that will take place
prior to an}/ construction.

As reported in the Feasibility Report and EIS (COE 1980)0 a bulk analysis
on 22 samples taken from 6 sites between the turning basin and Collinsville
was completed in 1975. The results of these tests indicated that at ~ of the
6 sites only zinc exceeded 1971 EP~ maximum limits. Tests for zinc elsewhere
in the region indicated that natural levels of this metal also exceeded EPA
standards. All other detections of heavy metals fell well below the then
existing EPA limits. These tests indicated that certain heavy metals are in
the material to be dredged but do not indicate what impacts dredging and ~he
discharge of the return-water will have on the water column. Studies at the
time indicated that heavy metals adsorb to the soil particles and that a high
percentage settle out in the disposal areas, but further analysis was
committed to advanced design stages of the project.
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~s part of Continued Planning and Engineering, additional sediment samples
were collected in 1983 and standard elutriate tests were conducted on sedimen~
samples obtained from the lower reaches of ~he Sacramento River a~ Cache
Slough, ~o tests were run on soil samples ~ha~ were taken from ~he ~n~de
portEon of the sh~p channel because there ~s no reason to beIEeve the
to be dr~ged con~aEns o~her ~han ~races of natural].~ occurrEng elements. The
so~ls ~n the ~n~de port,on of the sh£p channel are sa~, clay a~ f£ne
gravel ~h sEl~ on ~he channel bed, There are no £~us~r£al developments
alo~ the channel whEch could ~ntroduce contaminants ~n~o the aquatic
ecosystem,

S~iment Tes~in~uirements - Bo~h the Ca1£forn£a Department of Health
Serv£ces (DHS) a~ the State Water Resources Control Board (SWRCB) requ£re
character£za~Eon of bo~~om sedEments ~o be dredged, Represen-~atEve sedEmen~
samples from var£ous locatEons and depths should be evaluated as outllned ~n
the DHS Qssessmen~ Manual for Hazardous Waste (CHSC 1984), The Soluble
Threshold LEmEt ConcentratEon (STLC) values used as a F~rst cut Bssessment for
hazardous was~es are shown ~n Table 5, Column i. If observed, pesticides
heav~ ~tal concentra~Eons exceed an~ o-F these STLC values, ~hen additio~l
~est£~, ~ncludEng the waste extraction ~es~ and toxEc~y evaluation, would be
requEred. In addEt£on to ~he above requErements, a11 dredged mater£al
d~sposed of on la~ mus~ be class£f~ed b~ ~he SWRCB as e~ther Group I,
hazardous ~aste, or Group 2, non-hazardous ~aste, based on an QSTM extract Eon
me~ho~ anaI~sEs "For total d£ssolv~ soi~ds (TDS), conduct~vt~, a~ chromium
VI.

QppiEcable S~men~ Cr~erla - QpplEcable crEterEa for heav~ metal
concentrations are shown £n Table 5, Columns I a~ 2, The STLC values ~n
~lumn i are ~he current app1~.cable crEterEa estabi£shed b~ DHS (CHSC 1984).
Proposed EPQ criteria (EPQ, 1984) are shown £n Column 2 for both acute
chronic exposures (see the dJ.scuss~on of EP~ ~a~er ~u~].~y criteria below),

S~men~ l’est~n~ Results - Table 5 sho~s a compar£son of observed heavy
’me~al ].evels £n 1975 bo~’~om sed£ment samples aga£nst the var£ous
The observed heavy metal concentrat£ons (Table 5, Column 4) do not exceed the
DHS STLC cr~er£a (Column 1), a~ the sediments ~ould therefore not be
considered hazardous t~astes by DHS, ~ccord~ng to th£s compar£son, proposed
EP~ criteria (Column 2) ma~ be exceeded by ~he observed levels of lead and
mercury (Column 4).

In the case of lead, the observed levels only s1~gh~ly exceed the propos~
1984 EPh chron£c cr£ter~a ~n t~o of the samples collect~ ~th£n the depths
~hat ~11 be dredged, The exceedence £s insign£fican~ (2% h~gher) ~n
com~r~son to the range of values between chronic a~ acu’~e cr~’~er~a, For
mercury, the level of de~ect~on for the testing of the 1975 bottom sed£ment
samples ~s 0,i ug/g, ~ ~jor~ty of the samples test~ to "~he 0, i ug/g
l~m~. Th~s £~cates ~he actual values are a~ or belo~ th£s level, Several
of the samples exceed(~ the ~~ 1984 EPA acute cr~ter£a by only 0.02
ug/g, The values for mercur~ and lead are ~e11 belo~ the DHS STLC
~d~t~onal sediment samples ~11 be taken at roughly the same 1oca~£ons as the
1975 collected samples ~n conjunction ~th the additional ~a~er qua1~ty
test£ng to be done as descr£bed £n the-Follo~£ng paragraphs, ’Th£s
sed~men~ testing ~s des£gned to current testing procedures a~ cr£~er£a, and
~11 furthe~ clar~’Fy the 1975 test results,
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In addition, for disposal sites to be used or returned to agricultural
uses after disposal, the Waterways Experiment Station (WES) suggested               /
comparing the heavy metal concentrations of the dredged materials to EPA
maximum recommended concentration for sludge-ammended soils i_/. With the
exception of nickel, the 197.5 samples show concentrations of heavy metals well
below the maximum recommended values (see Table 5). For nickel, two locations
showed concentrations above the recommended maximum levels with the remaining
samples within the recommended limits. The nickel levels reported for these
two sites are suspect as the reported vlaues are abnormally high and above
what has been found in other Port or ship channel conditions 2_/, However,
preliminary results from-the additional testing mentioned above, indicate
nickel concentrations for one of ’the two locations is well below the maximum
criteria, This value is within recommended criteria and is more in line with
nickel concentrations found in the other 197.5 samples and with the median
concentration values in average surface soils in U,S, croplands !/, ~ similar
lower value is expected as a result of the current testing for the other 197.5
sample location ’that showed high concentrations of nickel. Based on ’this
information, no significant impacts to the agricultural uses of the disposal
sites are expected. In the unlikely event that the additional testing does
show a potential impact to agricu].tural uses, then actions such as mixing of
-the dredged material with the existing soils could be taken to bring the soils
within recommended criteria. In a worst case situation, the use of the
proposed disposal sites, of which "the Port of Sacramento owns or leases a
major portion, could be restricted or eliminated for agricultural use after
the disposal action.

The 197.5 test results and the additional testing to be completed will also
assist in evaluating the use of dredged material for the creation of potenf, ial     ~.~
wetland enhancement areas as described in paragraph 7, Qs dredged material
will not be placed on the mitigation area at Prospect Island, -there is no
concern of impacts at this site due to dredged material quality,

Qnother consideration evaluated is that subsurface drainage -From the
confined upland disposal sites may reach adjacent groundwater aquifers or
subsurface waters. However, the changes to subsurface water quality can be
expected to be insignificant since the soil tests described above indicate
the soils generally meet sediment criteria~ ~Ithough unlikelyo if the
additional tests being completed indicate a potential problem, actions are
available to prevent the transport of drainage ’From -the disposal sites to the
adjacent groundwater aquifers or subsurface ~aters, Such measures were not
evaluated as there is no reason to expect these actions will be necessary,

i_/ Environmental Protection Agency, FDA, USAD, 1981, "l_and Application of
Municipal Sewage Sludge for the Production of Fruits and Vegetables,
Statement of Federal Policy and Guidance," U,S, Environmental Protection
Agency Z[oint Statement SW - 9005,

2-/ "Management of Bottom Sediments Containing Toxic Substances," Vol. 7 Number
2. Environment International. ~ Journal of Science. Technology, llealth,
Monitoring and Policy "
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TABLE 5

Heavy Metal Concentrations in Bottom Sediments

STLC i/ 1984 EPA 2/ EPA max, High-Low of 1975 3/
mg/kg Proposed Approach Recommended Samples

Acute Chronic For AG uses
I (m~/k_q) I ,, (,uq/Q) I (u~l/Q). I(i0-4% of dr}/ wt,,), _

Arsenic 50 36,4      18,7 -- 3,1 - 0,4

Cadmium I0 2.6 2,6 2,7 0,8 - O, i

Chromium 560 ......... 134 - 29

Copper 250 285.6 197,2 144 71 - II

Lead 50 190.0 7,6 511 13 - 3    2/

Mercury 2 0.18 0,03 --- 0,3 - 0,1 ~I

Nickel 200 ...... 82 178 - 46 ~/ ~

Zinc 2500 1,190 3!0 304 79 - 27

1. California Health and Safety Code, Section 25141, Article 11, January ].1,
1984,

2, Calculated from equilibrium partitioning approach for developing sediment
criteria proposed by Pavlou arm Weston (1984), Water Quality Criter[a x
Koc Conversion Factor * % TOC = Sediment Criteria (Assume TOC = 2 percent
in Sacramento River bottom sediments),

Twenty-two discrete samples from six holes with depths ranging from 31,5
ft to 46,5 ft below MI_LW, Actual depths to be dredged are to 36 ft below
MLI.W (including allowable overdepth dredging),

4, Note: (mg/kg) = (ug/g) = (10-4 percent of dry wt),

5, Highest value within depth to be dredged is I0 ug/g.

6. One or more samples exceed one of the presented criteria or lowest level
of detection for chemical analysis method used is greater than calculated
criterion. Highest values within depths to be dredged is 0,2 ug/g.

7, ~dditional bulk sediment ’tests will be conducted to further clarify the
nickel levels observed in the 1975 sediment samples, Preliminary results
from these tests show nickel levels lower then the 1975 levels and within
EP~ criteria.
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Additionally the review of the details of the 1975 sediment sampling

(results of 22 samples summarized in Table 5) showed -that heavy metal               ~." .....
concentrations for ’the test holes were generally highest in -the top layers of      ,....
bottom sediments. Therefore° removal of these sediments through dredging may ......
expose less contaminates to the aquatic environment in the channe! than under
existing conditions or with the No Action Plan.

E1utriate Test and Limitations - The standard elutriate test run on the
samples collected in 1983 is designed to determine the potential for
contaminant release to the water column (including heavy metals) from 9..pe...__n
water dis.posal of dredged material from a suction dredge pipeline. In the
standard elutriate-test, bottom sediments are processed to simulate suction
dredging and ,)pen water disposal of dredged material, Because p!anned
disposal will be at contained upland disposal sites° these tests do not
reflect what specific impacts will occur to the water column, but provide
additional information that indicates areas of potential impact, Standard
elutriate test results would be a conservative approach when used to evaluate
upland disposal. A modified elutriate -test would normally be used to simulate
the characteristics of the return effluent from confined disposal sites.
However, no such tests were performed on the sediment. The modified elutriate
test differs from the standard elutriate test in that it allows for a solids
settling time (which is approximately equal to the retention time of the
disposal site) prior to testing the supernatent, However, both of the tests
have limitations. Monitoring of heavy metal concentrations associated with
suction dredging and confined upland disposal usually occurs at the edge of a
mixing zone, Both Federal and State water quality regulations a11ow For a
mixing zone in the receiving water body before water quality standards are
applicable, The mixing zone is a zone in which the effluent is diluted by
receiving waters, The standard elutriate tests are usually considered
worst-case tests because (i) no dilution by receiving water in a mixing zone
is included° (2) sediment sampl,,:s are aerated during the mixing process° and
(~) only a minimum retention time is allowed before analysis, Because of
these features of the standard elutriate tests, a comparison of its results
with water quality criteria is just the first step in a complete assessment of
impacts, Therefor,.:, to assess specific impacts of dredging and the discharge
of the return-water on the water column, and to facilitate final design of the
disposal sites to minimize or eliminate impacts, additional sampling and
testing will be completed in preparation of project plans and specifications
prior to construction.

EPA Water Quali~y Criteria -. EPA water quality criteria for heavy metals
(Table 6) were established to protect aquatic life based on bioassays on
selected species of fish° invertebrates° and plants. The fresh,waterquality
criteria values presented in Table 6 were calculated from a formula developed
to protect the most sensitive species, Usually, one fish species is the most
sensitive° so establishing a criteria level to protect "that fish species also
protects less sensitive species such as aquatic plants,

The formula to calculate freshwater quality criteria includes a term to
take into account the hardness of the water, Most heavy meta].s are more toxic
to aquatic life in soft water than in moderate or hard water, For Table 6, a
hardness of 50 mg/l as CaC03 was assumed based on information on the
Sacramento River (COt, 1980), If the actual hardness value is greater than 50
rag/l, then the criteria value.s would also increase, allowing for a higher
burden of heavy metal input.                                                          ~
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¯ Some cautions should be observed before using the EPQ uJater quality
criteria, Water quali.ty criteria are estabiished for two levels of exposure°
acute and chronic, The acute a~ chronic values were deveioped based on
results obtained from 9~-hour toxicity tests, The levels assume i00% of the
,contaminent is available to the most sensitive organism. The chronic va].ues
also assume 100% of the contaminent is available ~o the organism over a
lifetime chronic exposure. In fact, contaminents exist in a variet!/ of forms
only some of which are available to affect aquatic life. The concentrations
o~ contaminents is usually highly variable as a function of flow, load, time
of, day, day of week, season of year etc. Hence, the criteria are ~orst case
criteria,

~Iso, some additional considerations in applying the criteria to dredging
:should be noted. First, a dredged material discharge is usually rapidly
diluted following disposal and is normally a short-termed event; therefore,
the dissolved constituent concentrations approximated by the Elutriate Test
must also be reduced by dilution in order to simulate as closely as possible
what is actually happening in the field. Since the tim,.: required for this
~ilution will be short (generally minutes) compared to the 96-hr time period
implicit in the ~ter qulaity sta~ards, Elutriate Test concentrations should
not be compared directly to water quality criteria for assessment of the
possible environmental effects of the discharge. Elutriate concentrations
should be modified to reflect the dilution or dispersion characteristics at
the proposed discharge site prior to comparison with water qualit~ criteria or
sta~ards. Seco~, dredging operations are intermittent usually lasti~ for a
relatively short time (a ~ew hours to a few days) a~ since the discharge
point is frequent1~ cha~ed it is virtual].~ impossible for organisms to
receive a chronic lifetime exposure of the contaminent of concern. "Third, it
is ~ell known, as discussed by Lee et al, that acquatic organisms can be
exposed to concentrations at levels in excess o~ chronic safe levels for short
periods of time without experiencing adverse impa~ts.
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Table 6

~ea:vy Metal Concentrations in Standard E1utriate From Bottom Sediments

EPQ Water            Elutriated Samples of
Quality Criteria ~/    Four 1983 Sediment Cores ~/
____£mg/1 )
Acute      Chronic    SF-I-B SF-2-B SF-3-B SF-4-B

Arsenic 2J O. 1400 0,0720 0.030 0.022 0,026 0.022

C~dmium 2/ 0,0020 --- O. 0027 0.0029 0,0051 O, 0002 5/

Chromium 2_/ 0,0110 O. 0072 0,015 0.022 0,023 0,006 5_/

Copper 2/ 0,0084 0,0058 0,046 O, 157 0,327 0,012 5/

Lead 2_/ 0,0250 0,0010 0,001 0.001 O, 173 0.001 5_/

Mercury 2/ 0.0011 0.0002 0.0025 0,0025 0,0025 0.0025 5/

Nickel 3J 1, i0 0.0560 0.015 0,021 0,041 0.006

Zinc _3/ O. 1800 0,0470 0,073 O. 122 O, 164 0.039

I Assume hardness = 50 mg/1 as CaC03 for calculating ~
freshwater quality criteria.

2 EPA proposed 1984 criteria - chronic = 30 day average (EPAo
19B4),

3 EPA promulgated 1980 criteria - chronic = 24 hour average (EPA,
1980).

4 Four composite samples from four holes with depths’ranging from
34 ft to 44 ft below MLLW,

5 One or more samples (SF-I-B to SF-4-B) exceed acute water
quality criteria ~_~r the level of detection for the analytical
method exceeds the calculated criterion.
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Standard Elutriate Test Results - Four bottom sediment samples were -taken From
~he Channel between Collinsville and Rio Vista -for standard e].utriate tests
completed in 1983. ’The 1983 sediment: samples .For each hole were compos~’t~
over the dredging depth for the elutriate tests, Since the hydraulic
cutterhead is nor~lly operated to cut to full design depth (including a
portion of allowable overdepth) in one sweep, the composition of samples is
representative of the actual field co~itions a~ dredge operations. However,
as was stat~ before, the sta~ard elutriate tests run on the 1983 collected
samples do not mode! co~itions of confined upla~ disposal as is planned but
resul~ in a conservative assessment of conditions, ~ditionallw, tests
completed in the 1983 analysis did not completely follow standard testing
procedures for heavy metals, The elutriate samples were centrifuged but not
filtered, ’This is an undesirable step for heavy metals testing since even
s~ll quantities of fine grained sediment after centrifugation can add
considerably to the apparent dissolved heavy metal concentration. It may be
that if theelutriate samples had been filtered, the heav~ metal concentration
~uld have been low enough (without considering a mixing zone) to meet EOQ
~ter quality criteria, These elutriate tests results are sho~n in Table 6.
As noted in the EPQ water qualit~ criteria section, direct comparisons of ’test
results should not be done to assess actual impacts, ~Direct comparison
however has been done to i~icate the need for further anal~ses. The observed
heav~ metal concentrations, when compared d irec~l~ with the wa~er qualit~
criteria, exceed 1984 EP~ acute criteria (EPA, 1984) for cadmium, chromium,
copper, lead, a~ mercur~ £n one or more of the samples, Arsenic, nickel,
z~nc criteria are not exceeded, The elutr£ate test procedure used was for
open ~ater disposal (~,e,, ~hen disposal occurs d~rectly in-to the
However, the dredged ~terial w~ll actua11~ be placed ~nto upland disposal
areas tha~ are designed to retain the water for several hours, This w~11
a11o~ the suspended particulates to settle out of the water before the return
effluent is released into the waterway where it wi].l mix with the river
waters. As a result, the actual concentrations will likely be much less,
Studies done for the Dredged Material Research Program (DMRP) show a high
percentage of heavy metals are removed by settli~ in disposal areas because
the~ are bou~ to the sediment particles. Dredged BB’teria]. disposal areas
will be sized in accordance with DMRP guidelines for Designing, Operating
Managi~ Dredged Material containment areas during preparation of contract
plans a~ specifications. Since properly designed dredged ~terial disposal
areas allow up to 95 percent of the fine grained solids to settle out of the
water column, it is unlikely the return effluent concentrations predicted from
the open water elutriate tests would still be above EPA guidelines for the
five metals. DMRP studies also concluded that copper, lead, a~ cadmium
generall~ showed no releases to the water in elutriate tests due to being
bou~ to the sediment partJ.cles.

Additional Testinq - Because tests completed to date on sediment samples
i~icate potential areas of concerns on water quali’ty, additional testing will
be done prior to an~ initiation of construction to confirm if disposal site
design should be modified to alleviate impacts. A sampling a~ testing
program has been designed to assess specific impacts that ~ occur with the
confined disposal which will ~ximize the retention time of the effluent
before discharge back to the channel. Tables 7 and 8 summarize a preliminar~
schedule for this additional testing which will include sample collection
along the entire project reach.
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Modified elutriate tests (Test A in Table 8) will be run to determine
worst case impacts due to the discharge of-the return water from the confined

~ ...........disposal sites, Additional standard elutriate tests (Test B in "Fable 8) will
be run on samples collected in the reach from Channel mi].e O.O to channel mile "-.
15,O to further evaluate potential impacts related to open water disposal

which may be proposed in the future for disposal on lower Sherman Island as
part of the potential wetlands enhancement. (Current project plans do not
include this as a disposal site and no work is scheduled,) Background water
samples will also be collected and tested (Test C in Table 8) to determine
existing contaminant levels in the water column,

In the event the results of modified elutriate.tests exceed the
established water quality limitso additional analyses will be done to assess
water quality impacts. We will calculate appropriate mixing zones and
dilution factors which are all.owed before water quality criteria apply ~/, In
the unlikely event the contaminant still exceeds the criteria after a11owing
for mixing and dilation further measures will be considered, One inexpensive
method would be to schedule the work for the area of concern during the winter
or spring when high.flows rapidly dilute the discharge, Another option, again
relatively inexpensive, is to a11ow intermittent dredging into the site or
constructing interior dikes to increase the retention time to a11ow for
settling, Other methods such as chemical additives for flocculation and
filters (or silt screens) could be implemented o if necessary° to increase
settling of solids before the return water is allowed to reenter the channel,
Column settling tests (Test D) will also be run on selected samples to
evaluate in more detail the required retention times with respect to the
materials being dredged. This will assist in completing final designs for the
selected disposal sites to ~ximize settling of suspended solids, Return          ,.-"
effluent from the disposal areas will be monitored, and if required water
quality criteria are exceeded, discharge will be stopped and appropriate
modifications to the dredging and disposal site will be made so as to comply
with a11 of the water quality requirements.

Additional Soil Tests (Test E and F) will be taken for construction
contract information purposes,

~i Bodies of receiving water into which dredged material is dischargod are
dynamic and diverse, and each has its own ability to assimilate discharge
containing contaminants by a variety of physicalo chemica10.and biological
mechanisms. A mixing zone is that portion of the receiving water where the
discharge is mixed and di].utedo utilizing this natural assimilative capacity,
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T~BL~ 7

~dditional Soil Explorations and Testing

iiater and ttater and 5td. (Column Settling) I    Soils
River Nod. Elutt-iate Background Elutiate 8edisentaion 8vain Size I Classifcation
Nile Sample i~ater 8ample Sample I~nalysis *1 Tests *

1 ~,8 X (Sed, Test) X X- Test 1 X X
~ ~2.3 X - Test I X
3 41.8 X - Test 1 I X
k 41.3 X X - Test 2 X
5 ~.8 X - Test 2 X X
6 z~,3 X - Test 2 X
7 39,8 X X
8 39.3 X
9 38.8 X X X - Tes~ 3 X X

10 38,3 X - Test 3 X
11 37,8 X - Test 3 I X
12 37.3 X - Test 4 X
13 36. 8 X - Test 4 X X
14 36.3 - X - Test 4 X
15 35,8 X X X
16 35,0 X - Test 5 X
17 33,0 X (Bed, Test) X X- Test 6

I8 31.5 X - Test 7
19 28.5 X X X - Test 8
20 24,3 X X - Test 9
21 21.75 X X X - Test 10
22 19,5 X - Test 11
23 18.0 X X X - Test 12
24 16.2 X X - Test 13
25 14.3 X - Test 14
26 13.0 X ~ (Sed, Test) X X X
27 11.0 X X X
28 9.0 X (Bed. Test) X- Test 15
29 7.0 X X - Test 16
30 5.0 X X X - Test 17 X
31 3,0 X X X - Test 18 X
3~ 1.0 X (Sed. Test) X X

rTOT~LSI 3~ 16 10 I 3 18 4~ 20
I Sites (5 Bed, Tests) I

T~o tests for each site
Two tests fo~" this site
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C. lhck~rou~J ~atee 1~ xatee ~ - 1 gallon samples
at ~ch site

6 - 5 inch dia. Ost~r~
D. ~I~ ~ttlin~ 18 ~il s~ples at each site

(unl~s oth~ise s~ified)

~ ~ain Size ~ soil ~ - 3 inch dia.
s~pl~ at ea~ site

F. Soil Classification ~ soil Takea fvo~ Grain Size samples ~
Tests
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6. MITIGQTIO~

6.1 Fish and Wildlife - The mitigation concept plan is based on the results of
the Habitat Evaluation Procedures (HEP) conducted jointly by the Corps, Fish
and Wildlife Service, National Marine Fisheries Service, California Department
of Fish and Game, and the Port of Sacramento (Qppendix E of the FSEIS).

Mitigation features outlined in the 1980 Selected Plan included: creation
of new wetland and upland habitats in unspecified locations within the dredge
disposal areas and fish and wildlife wetland habitat on Prospect Island.

Fish and wildlife mitigation features included the creation of 45 acres of
wetland habitat and 156 acres of upland habitat. The wetlan~ habitat would
have been created on a former disposal site at Prospect Island (site S-12,
Table 3) by constructing levees to protect the remainder of the island,
grading the disposal site to mean sea level, breaching the exterior levees to
allow tidal action, and establishing wetland plants in the area. The upland
habitat would have been created on disposal sites by seeding all or part of
the sites and dedicating them to wildlife conservation. The locations for
upland habitat creation were not specified in the 1980 Feasibility Report and
were to be identified during advanced studies.

Potential fish and wildlife enhancement involved the creation of wetland
habitat at Donlon Island if such creation was not carried out as part of the
Stockton ship channel deepening, However, Donlon Island was developed in 1984
for wildlife enhancement as part of the Stockton ship channel project. It is
no longer under consideration for enhancement purposes for the Sacramento Deep
Water Ship Channel deepening and widening project.

Mitigation requirements for the Selected Plan based on the HEP analysis
include 63 acres of wetland/riparian (Qppendix E of FSEIS). Q 1985 HEP
analysis was conducted to re.,-examine the 1980 mitigation proposal and to
further clarify mitigation requirements for this project. The results of the
IIEP are given below and explained in the FWS Coordination Qct Report (Qppendix
E of the FSEIS). The major changes in project design and mitigation features
from the 1980 plan to the Selected Plan are outlined in Table 9. The FWS
determined that 63 acres of wetland and woody riparian development would
effectively compensate the habitat loss associated with this project. These
requirements were used to prepare a mitigation plan for wetland development at
Prospect Island.

Wetland Development - Prospect Island (63 acres) will be developed as a
mitigation area for the habitat and fish and wildlife resources impacted by
the ship channel improvement and dredged material disposal.

Prospect Island is currentIw used for agricultural purposes. During
extreme high tides, the entire island floods to an average of 5 feet of
water. Wildlife use includes species such as black-shouldered kites and
pheasants; it is alsoa feeding area for egrets, herons and blackbirds during
the fall and winter.
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Table 9.
Comparison of 1980 and 1985 Plans

Project Design and Mitigation Features

Proiect Desiqn Features 1980 Plan 1985 Plan

Navigation Channel
(New York Slough to Sacramento)
Length 46.5 miles 46.5 miles
Depth, below mllw 35 feet 35 feet
Bottom Width

Avon to New York Slough 600 feet 350 feet
New York Slough to mile 15.0 400 Feet 350 feet
Channel mile 15 to 18.6 300 feet 300 feet
Channel mile 18

to Port of Sacramento 250 feet 250 feet
Overdepth i foot I foot
Side slopes
Pittsburg to Channel mile 15.0 lV on 4H lV on 4H
Channel mile 15.0

to Port of Sacramento iV on 3H iV on 3H
Dredging Quantity 30 M cy 21.5 M cy

Disposal Areas 3,500 Ac 4,464 Ac

Mitigation Features
Requirements

Wetland 45 Ac 63 Ac
Upland 156 Ac 0 Ac

Restoration
Wetland none proposed 63 Ac
Upland 156 ~c

Compensation
Wetland 45’Ac
Upland none proposed

Enhancement
Wetland none proposed Under investigation
Upland none proposed
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The objective of the mitigation plan would be to convert irrigated
cropland to tidal wetlands and woody riparian habitat. The plan i.s to convert

¯ 63 acres at the southern end of Prospect Island to a mosaic of tidal mudflat
(beach bar), emergent marsh, and open water with associated shrubs and small
trees in the riparian area (Appendix I of the GDM).

Plan features include: I) construction of a north retentionlevee to
separate the proposed wetland area from the remainder of DMD site S-12; 2)
site sculpting and surface earthwork to create the appropriate surface
elevations for each proposed habitat; 3) creation of open water channels
excavated to below MLLW; 4) planting riparian plant species; 5) breaching the
existing levee and flooding the site; and 6) periodic field checks to
determine the success of the wetland development.

Future Industrialization. - For full disclosure purposes, an estimate of
mitigation needed for future industrialization induced by the project channel
deepening is provided. The industrialization would be provided by other
private developers or as joint ventures or under lease or license, etc., with
local agencies such as the counties or port authorities. Others would also
provide the appropriate mitigation determined necessary via the coordination
process of the environmental impact reporting procedures required by
applicable environmental statutes. Paragraph 4.4 on land use describes ~,000
acres planned for industrial growth at the Port of Sacramento. The 2,OOO
acres adjacent to the Port of Sacramento intended for future expansion of the
port is assumed to be developed by industries that would locate there because
of the existing ship channel and by industries that would only locate there if
the channel were deepened to ~5 feet. The percentage of land developed, or
expanded, by each was estimated based on tonnages of cargo shipped. ~n
estimated additional 1,955,OOO tons will be shipped on the channel by the year
2037 because of future industrialization that would take place based on the
existing channel. An estimated increase of 2,675,OO0 tons of shipping will
occur because of the channel being deepened to 35 feet. Of the 2,675,OOO tons
of induced cargo, 1,6OO,OOO tons would be a result of future industrialization
that would occur only if the channel is deepened to ~5 feet. Therefore, the
percentage of increased cargo due to deepening the channel is:

1,600,OO0 tons : 45%

1,955,000 tons + 1,600.000 tons
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It is assumed that development of land is directly related to the
percentage increase in cargo hauled. Therefore, the acres of land developed
for future industrialization as a result of deepening the channel is 0.45 x
2000 = 900 acres. This land will be developed over time at the same rate as
the increase in cargo, divided into three time periods as indicated ,in the
tabulation shown below.

Number of Acres Developed About Year:

Port 2000 2020 2040 Total
Sacramento 350 350 200 gO0

It is expected that the earliest developments will be sited closest to the
waterfront and as industrial development proceeds it will fill in the
unoccupied space further back from the waterfront. The area to be developed
at the Port of Sacramento extends from dredged material disposal site S-I to
S-4 west of the Main Canal (see plate 1, sheet i, of the General Design
Memorandum). This area is an intensively farmed agricultural area. No
detailed estimate of impact or mitigation has been prepared. A preliminary
estimate has been prepared based on a general comparison of the HEP studies
and mitigation planning done for the dredged material disposal areas
(Appendixes E and F). Preliminary estimates of mitigation areas for project
induced future industrialization are as follows:

Number of Acres Habitat Development/Improvement
(Mix of Upland, Riparian, Wetland)

Port 2000 2020 2040 Total

Sacramento i0 i0 0 20

It is anticipated that in response to environmental laws, a mitigation
plan of this kind will be implemented by the industries as each develops
increments of the overall area. A small acreage of mitigation could suffice
if it would pro.ir~de a high value trade-off, e.g., provide wetland to mitigate
loss of upland. HEP studies will be needed to more close.ly estimate
mitigation needs as industrial development plans come to fruition. (In
addition to the project induced development, it is expected that similar
mitigation plans and developments would be provided for.the remaining
industrialization which is not project induced.)
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6.2 Endangered Speci_p_s.

No mitigation isproposed for endangered species as no significant effects
will occur to these species due to the proposed action (Appendix D and E of
the FSEIS).

Port Water Quality. - The Port of Sacramento encourages ships using the
Port to recirculate and exchange sal~ water for fresh water in the lower areas
of the Delta, rather than discharging saltwater ballast in the Port area
(Christian, 1985). This is helpful since the saltwater b~11ast is dispersed
quickly at the point of discharge due to the mixing induced by the larger
surface area of the Delta, and the exchange b~llast water is less saline and
does not significantly increase TDS Ievels at the Port ~hen discharged.

Salin~x__M..it~gation Alternatives - Detailed analysis has not identified a
definable project impact. To insure preservation of current ~ater quality, a
salinity monitoring program conducted prior to, during, and after completion
of project construction ~as determined to be the best method for conclusive
definition of potential project impacts. If a significant and measurable
increase in salinity is identified, a submerged sill or alternative mitigation
features ~ould be constructed. Mitigation could consist of temporary or
permanent barriers in the Sacramento River or the release of CVP ~ater or
other alternatives. If mitigation is needed, technical feasibility,
environmental factors, and economics will determine the best mitigation
technique. Concurrent with the monitoring program, s~udies and/or modeling
tests ~ill be conducted to identify acceptable mitigative measures.
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#eavy Metals and Pesticides. - Prior to construction the Corps of / ......."
Engineers will undertake additional standard elutriate, modified elutriate,
and column settling tests to help evaluate dredging impacts on the water "-~.: .
column and impacts of disposal site effluent return flow. These analyses and
evaluations will be conducted according to current procedures, regulations and
criteria of the responsible agencies. The evaluation will address dilution and
mixing zone characteristics of discharge points of any selected disposal sites
showing a potential of contaminated effluent return flows. Appropriate
clearances under the Clean Water Act will be obtained from the State Regional
Water Quality Control Board prior to project construction.

l. POTENTIAL WETLA~B E~R~CE~E~T MEASURES - The disposal of dredged material
on lands which are below mean sea level elevation provides the opportunity for
creating wetlands for enhancement of the fish and wildlife resources of the
project area. Section 150 of the Water Resources Development Act of 1976 (PL
94-587) directs the Corps of Engineers to consider establishment of wetland
areas, where appropriate, in connection with dredging required -For water
resource development projects, with all costs up to $400,000 borne by the
United States. Establishment of wetland areas was considered For sever’al
locations in the 1980 EQ plan.

Wet].ands development on lower Sherman Island has recently been proposed by
FWS and DFG as an enhancement measure for the SRDNSC widening and deepening.
If it is desirable to pursue the enhancement, a 404(b)(I) evaluation on the
added open water disposal of dredged material will be prepared and coordinated
as required by Section 404 of the Clean Water Act. Although this feature is
not a part of the Selected Plan, it does have potential for development and
will be studied in more detail prior to dredging in the area.                           ¯

Lower Sherman Island which is now submerged could be converted to wetland
habitat by filling the interior of the island to elevations varying from
slightly below sea level to +5 feet (MSL). A mosaic of habitats from open
water through marsh and riparian woodland could be created to provide a
substantial increase in fish, wildlife, and aesthetic resource values. The
site is owned by DFG and is a designated waterfowl management area.

P’ortions of lower Sherman Island have historically been used as an ol3en
water d.isposal area and portions of the site near ~he,boat launch and areas
downstream have revegetated as high quality tidal marsh.’The value o~ the
existing open water area to juvenile striped bass has been investigated
extensively by DFG and NMFS. It may be an important rearing/nursery area.
The enhancement benefits will be carefully weighed against the costs to the
aquatic resources in the area during future investigation coordinated with the
fish and wildlife agencies.

8. PUBLIC INVOLVERENT;

Extensive public and agency coordination was completed during preparation
of the Final EIS in 5uly 1980. The previous coordination detailed in that
report is incorporated by reference into this supplement.

8.1 Public Involvement Progs_@~ - A Notice of Intent to prepare the DSEIS was
published in the Federal Register on November 19, 1984. Responses to the
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Notice of Intent were used to help determine the scope of concerns to be
addressed in -the supplemental EIS.

The DSEIS was completed and distributed for public and agency review in
August 1985. The DSEIS was formally filed with the Environmental Protection
Agency at that time and a Notice placed in the Federal Register on September
13, 1985. The report was provided to those parties listed in Section 7.3 as
well as numerous additional individuals who requested a copy in response to
the Notice of Availability. The public review period for the DSEIS extended
to October 28, 1985. Comments received on the DSEIS are displayed in the
comment-response section in Appendix A of the General Design Memorandum. Data
gathered in response to these comments and information provided in the
comments have been incorporated into this FSEIS.

This FSEIS is being coordinated with those groups and individuals who
received copies of the DSEIS. Agencies and the public may send comments on
the FSEIS to the Corps of Engineers. All comments received will be responded
to by the Corps and will be used in preparing the Record of Decision.

The Record of Decision will be prepared and sent to all parties known to
have an interest in the project.

8.2 Required Coordination - Extensive coordination with other agencies, as
required by Corps regulations, has been accomplished in this FSEIS.

Coordination will be continued with involved agencies throughout the
design and construction phases of the project to assure compliance with
pertinent environmental laws.. Coordination accomplished to date is summarized
below.

The Corps coordinated with the U.S. Fish and Wildlife Service (FWS), the
National Marine Fisheries Service (NMFS), and the California Department of
Fish and Game (DFG) to evaluate the impacts of the project on the biological
resources of the study area, including endangered species, as required by the
Fish and Wildlife Coordination Act and the Endangered Species Act. As part of
this coordination, Habitat Evaluation Procedures (HEP) were conducted jointly
by the Corps, FWS, NMFS, DFG, and the Port of Sacramento to assess .impacts and
develop the mitigation plan. Also, a Biological Data Report, required by
Section 7(c) of the Endangered Species Act, was prepared and used to complete
a Biological Assessment of ’the impacts on endangered species. This
information is discussed in detail in Appendices D, and E of this FSEIS.
Coordination has also been initiated and is continuing on the potential for
using dredged materials to develop wetland areas at the State Waterfowl
Management Area at lower Sherman Island. Participants in this study include
DFG, FWS, NMFS, Corps, and EPA.

The NMFS expressed concern about the potential for salinity intrusion due
to the project and related impacts on -Fish populations. The salinity
question, including results of modeling studies conducted as part of this
study, are discussed in Sections 5.3 and 6.3 of this FSEIS and Chapter V and
Appendix E of the GDM.

42

C--090770
C-090770



The Corps is continuing to coordinate on water quality issues with the
Environmental Protection Agency (EPA) and the Regional Water Quality Control
Board. The Clean Water Act requires the evaluation of the effects of the
discharge of dredged materials into waters of the United States, including
consideration of the Section 404 (b)(1) Guidelines for Specification of
Disposal Sites for" Dredged or Fill Materials. Waters of the United States are
defined by that Act to inlcude wetlands. A Section 404 Evaluation was
completed in 1980 as part of the Feasibility Report, and is incorporated by
reference. Discussions of the changes necessary to reflect the Selected Plan
are provided in sections 5.3 and 6.3 and Appendix C of the FSEIS.

Extensive coordination with potential local recreation sponsors and the
California Department of Parks and Recreation was completed during the
preparation of this FSEIS and is discussed in Section 4.5 of this FSEIS and
Appendix C of the GDM. Potential local recreation sponsors included
Sacramento County, Solano County, Yolo County, and the East Yolo Community
Services District. While much interest was expressed in developing recreation
in the project area, none of the parties contracted was able to provide the
necessary assurances of local cooperation which included cost sharing
requirements. Therefore, recreation has been deferred as a project purpose.

Coordination was also conducted with the Environmental Protection Agency,
the Yolo-Solano Air Pollution Control District, the Sacramento County Air
Pollution Control District, and the State Air Resources Control Board to
assess potential impacts on air quality due to both construction activity and
transportation activities within the project area. As part of this
coordination the Corps conducted an air quality emissions analysis in 1982.
That report and subsequent coordination concluded that the project would not
have a significant impact on air quality in the northern California analysis
area. See Appendix A of this FSEIS for recent correspondence and Appendix B
for the air quality emmisions analysis.

Coordination on cultural resources was completed with the National Park
Service (NPS) and State Historic Preservation Office (SHPO) during preparation
of this FSEIS, based on an intensive cultural resources survey and literature
review for the project area. Correspondence may be found in Appendix A of the
FSEIS.

Coordination with the Soil Conservation Service was also accomplished in
the preparation of this FSEIS to determine impacts on prime and unique
farmlands. See Appendix A of the FSEIS.

8.3 Statement Recipients .-

Federal AQencies

U.S. Fish and Wildlife Service
National Marine Fisheries Service
Environmental Protection Agency
Soil Conservation Service.
National Parks Service
U,S. Geologic Survey
Federal Highway Administration
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California State Agencies

Resources Agency
Department of Fish and Game
Department of Parks and Recreation
State Water Resources Control Board
Regional Water Quality Control Board, Central Valley Region
Air Resources Board
Department of Health Services
Department of Transportation
Department of Economic and Business Development

Local ~gencies

Reclamation District No. 999
Sacramento County
SolanoCounty
Yolo County
East Yolo Community Services District
Contra Costa County
City of Rio Vista
City of Sacramento
City of West Sacramento
City, of Isleton
Port of Sacramento
Solano County Mosquito Abatement District
City and County of San Francisco
Association of Bay Area Governments

Others

Reclamation District No. 999
Reclamation District No. 501
Emergency Delta Task Force
California Waterfowl Association

8,4 Public Views and Responses - Public views were expressed in the 1980
Feasibility Report and EIS and are incorporated by reference. The scope of
this FSEIS was developed in response to concerns and questions expressed in
the 1980 report and during the initial scoping process in preparation of the
GDM and FSEIS, Public views expressed during the public review period for the
DSEIS and have been responded to in this Final Supplemental EIS.
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9. LIST OF ~REPRRERS

The following people were primarily responsible for                                ~
preparing this FSEIS:

~ame and Expertise Experience Role in Repor~

Howie Qubertin 3 years ~ater resources Project design
(Project Engineer) planning and design
Civil Engineering studies, Sacramento
Planning and Design District

Marcia Geidel 4 years, recreation/ Report review
Recreation Planner environmental planning and editing

Sacramento District;
10 years recreation
research and programs

Jeffery W. Groska 7 years water resources Report review
Water Resources Planner planning studies, 7 and editing

.months EIS studies

Fred Kindel 21 years, environmental Report review
Wildlife Biologist planning studies, and editing

Sacramento District                                             ;
8 years, state and pri-                                       ",,.
vate wildlife management
studies

Scott Morris 3 years water resources Report review and
Civil Engineering planning and design editing
Planning and Design studies, Sacramento

District

~im Veres 11 years water resources Project design
Civil Engineering planning and design
Planning and Design studies, Sacramento

District

Mike Welsh 10 years, EIS studies Report review
General Biologist/ Corps of Engineers and editing
Environmental Planner

Consultants

Ellen LaPorte            7 years, socioeconomic     Land use
Environmental Planner    studies and EIS analysis
(TRS Consultants,lnc)    preparation
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Nancy Olmsted 7 years, botany, wildlife Natural
Terrestrial Ecologist endangered species resource
(TRS Consultants,Inc.) analysis manager

3i11 Shapiro, Ph.D’.      13 years EIS analysis DSEIS Project
Environmental Planner    and preparation Manager
(TRS Consultants,Inc.)

Rick Sitts, Ph.D. 12 years, water quality, Water quality
Water Quality, fisheries studies
Fisheries
(Envirosphere Company)
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SACRAMENTO RIVER DEEP WATER SHIP CHANNEL°
CALIFORNIA

FINAL SUPPLEMENTAL
ENVIRONMENTAL IMPACT STATEMENT

APPENDIX A

PERTINENT CORRESPONDENCE
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LIST OF PERTINENT CORRESPONDENCE

AIR QUALITY

i. 19 November 1985 letter to Sacramento County Air Pollution Control
District providing air quality analysis report and request of confirmation
that dredging complies with rules and regulations.

2. 28 ~anuary 1985 letter from Sacramento County Air Pollution Control
District stating receipt of previous letter and compliance of dredging with
rules and regulations.

3. 11 December 1985 letter to Yolo-Solano Air Pollution Control District
providing air quality analysis report and request of confirmation that
dredglng complies with rules and regulations.

4. 28 January 1986 letter from Yolo-Solano Air Pollution Control District
stating no significant project impacts expected.

CULTURAL RESOURCES

5. 6 March 1985 letter from Mr. Gordon of Interagency Archelogical Services
in San Francisco transmitting comments on draft cultural resources survey on
DMD sites.

6. 3 September 1985 postcard from State Historic Preservation Office stating
project does not involve National Register or eligible sites.

LAND USE

7, 8, 9. 25 June 1985 letters to Soil Conservation Service offices in Dixon,
Sacramento and Woodland California requesting status of prime and unique
farmland within project area.

10. 9 October 1985 letter from Soil Conservation Service stating project does
not conflict with programs or prime and unique farmland status.

MOSQUITO ABATEMENT

if, 17 December 1984 letter from Soiano County Mosquito Abatement District
enclosing a copy of mosquito prevention criteria.

SALINITY

12. 14 February 1986 letter from Department of Water Resources stating
potential salinity impacts not clearly definable at this time; request
implementation of monitoring program, and propose possible mitigation
alternatives.

13. 10 3anuary 1986 letter from Port of Sacramento to control salt water
ballast discharge in port area.
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DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEE]~S

650 CAPITOL MALL
SACRAMENTO, CALIFORNIA 95814

REPLY TO
ATTENTION OF November 19, 1985

Environmental Resources B~anch

Sacramento County Air Pollution Control District
3701 Branch Center Road
Sacramento, California 95827

Dear Sir:

The Sacramento District, U.So Army CorPs ol Engineers,.
in cooperation with the Sacramento-Yolo Port District, proposes
to deepen the existing Sacramento River Deep Water Ship Channel
between New York Slough and the Port 4f Sacramento from 30 to
35 feet. We anticipate using a dies~l hydraulic suction dredge
for this work.

In response to the Sacramento District’s 1980 feasibility
report and environmental impact statement (EIS) for this
deepening project, the EPA requested further quantification of
potential impacts on air quality. As a result, a private
consultant for the Sacramento District conducted a more
comprehensive air quality emissions analysis in 1982. This
analysis was subsequently included~as an appendix to the draft
supplemental EIS (Enclosed). The consultant concluded that the
"with project" alternative would have little significant impact
on air quality in the northern California analysis area.

Diesel dredge emissions diring construction and future
maintenance phases of the project are not specifically addressed
in the 1980 feasibility report/EIS o~ the 1982 consultant’s
study. However, we believe that emissions will have minor impact
in the project area for the following reasons: (I) a diesel
d~edge is a mobile source of pollution; (2) the construction
phase is short-term (5 years); and (3) the Corps will specify
in the Contract documents that the contractor’s dredges are
to be in compliance with air quality emissions according to
Federal, State and local requirements. Periodic maintenance
dredging will occur at the current frequency and will be
required mainly in the reach between New York Slough a~d River
Mile 18.0. Therefore, we feel. that any potential impacts on
air quality from this project are only short-term and basically
insignificant.

A-I
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We request confirmation from you that our proposed construction
work is in ~omp].iance with air polluti~n standards for such
mobile dredges in your area.

We would appreciate your action on this request by
December 4, 1985. If you need additional ~nformacion, please
contact Mr. Howie Aubertin at (916). 551-2051.

Sinierely,

Wayne J. Scholl
~olonel, Corps of Engineers,
District Engineer
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COUNTY OF SACRAMENTO
AIR POLLUTION CONTROL DISTRICT

NORM COVELL
AIR POLLUTION CONTROL OFFICER

9323 Tech Center Drive, Suite 800
Sacramento, California 95826

(916) 366-2107

January 28, 1985

Colonel Wayne Scholl
Department of theArmy
Sacramento District~ Corps of Engineers
650 Capitol Mall
Sacramento, Ca. 95814

Dear Colonel Scholl:

The Air Pollution Control District received a letter from you dated
November 19, 1985 regarding a project to dredge the Sacramento River Deep
Water Ship Channel between New York Slough and the Port of Sacramento. In
your letter, you asked for confirmation that your proposed construction work
is in compliance with our air pollution standards. The Sacramento County
Air Pollution Control District does not regulate mobile dredging and,
therefore, the project should comply with our rules and regulations.

If you have any questions, please call me at 366-2107.

Sincerely,

ALETA S. KENNARD
Air Pollution Control Engineer

ASK:rs
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DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS

650 CAPITOL MALL
¯ , SACRAMENTO, CALIFORNIA 95814

REPLy TO

ATTENTION OF                    I:)ecember ].!., 1985

Environmental Resources Branch

Yolo-Solan~ Air Pollution Control District
P.O. Box 1006
Woodland, California 98895

Dear Sir:

.The Sacramento District, U.S. Army Corps of Engineers,
in cooperation with .the Sacramento-Yolo Port District,
proposes to deepen the ~xisting Sacramento River Deep Water
Ship~.Channel between New York Slough and the Port of
Sacra~mento from 30 to 35 feet. We anticipate using a diesel
hydraulic suction dredge for this work.

In response to the Sacramento District’s 1980
Feasibility Report and Environmental Impact Statement (EIS)
for this deepening project, the EPA requested further
quantification of potentia! impacts on air quality. As a
result, a private consultant for the Sacramento Distr~ct
conducted a more comprehensive air quality emissions
analysis in 1982.    This analysis was subsequently included
as an appendix to the Draft Supplemental EIS (Enclosed).
The consultant concluded that the "with project" alternative
would have little significant impact on air quality in the
northern California analysis area.

Diese! dredge emissions during Construction and future
maintenance phases of the project are not specifically
addressed in the 1980 Feasibility Report/EIS or the 1982
consultant’s study. However, we believe that emissions wi!l
have a minor impact in the project area for the following
reasons:    (i) a diesel dredge is a mobile source of
pollution: (2) the construction phase is short-term (5
years); and (3) the Corps will specify in the contract
documents that the contractor’s dredges are to be in
compliance with air quality emissions according to Federal,
State and local requirements. Periodic maintenance dredging
will occur at the current frequency and will be required
mainly in the reach between New York Slough and River Mile.
18.0. Therefore, we feel that any potential impacts on air
quality from this project are only short-term and basically
insignificant.
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We request confirmation from you that our proposed
construction work is in compliance with air pollution
standards for such mobile dredges in your area.

We would appreciate your action on this request by
December 20, 1985.    If you need additional information,
please contact Mr. Howard Aubertin at (916) 551-2051.

Sincerely,

Wayne J. Scholl
Colonel, Corps of Engineers
District Engineer
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POLLUTION
CON- OL

James A. Koslow RO. Box 1006, Woodland, CA 9,~5695
Air Pollution Control Officer (916) 666-8146

January 28, 1986

Wayne J. Scholl
Colonel, Corps of Engineers
District Engineer
650 Capitol Mall
Sacramento, CA 95814

Sir :

The following comments are submitted relative to your letter dated
December ii, 1985 with emissions analysis concerning air quality
impacts from the deepening of the Sacramento River Deep Water Ship
Channe i.

I) There is no significant air quality impact’ expected from use of
the diesel engine dredgers above the existing use of diesels or
other source of vehicle emissions at the Port or in the general
area of the lower Sacramento Valley. However, the~d~.e_sel
engine(s) should be maintained and operated properly to prevent
violation of the District’s 40% opacity regulation. Though such
units can be exempted from permits, there is still a need to
conform to good emission control practices. It is taken from
your letter that contractors will be required to comply with any
Federal and State requirements on diesel engines.

2) The District office should be notified when dredging operations
are in progress.

3) The emissions analysis report addresses the possibility of the
deepened channel promoting more rapid industrialization of the
Port area as well as areas towards the Bay. The deepening of
the channel will not diminish or change the responsibility or
authority of the Yolo-Solano APCD to consider and/or permit any
industrial projects in terms of existing air quality or air
quality impacts.

Sincerely,

A. Koslow, P.E.
Pollution Control Officer

JAK:es
cc: Melvin Shore, Port Director

A-4
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United States Department.of th’e Interior
NATIONAL PARK SERVICE~ WESTERN REGION

45,, GOLDEN GATE AVENLE. BOX 3ou63
~,’~ER TO: SAN FRANCISCO. CALIFORNIA 94l,Q ~ ..

March 6, 1985

George C. Weddell (SFKED-D)
Chief, Engineering Division
U.S. Army, Corps of Engineers
Sacramento District
650 Capitol Mall
Sacramento, CA 95814

Dear Mr. Weddell:

We have received and reviewed the draft report entitled "Intensive Cullnlval
Resource Survey and Literature Review for the Sacramento Deep Water Ship
Channel Project, Yolo and Solano County [sic], California" by Roger H.

The prefield research and field survey together ccr~titute an adequate
effort to identify and locate cultur~l resources within the described
project area. No cultural resources were identified within the project area
a!though ~ne archeological site, CA-Yol-42, ~es located outside of Parcel 1
(pg 39 ar, f Map 3 of the report).

We concur that the pro~ect, as described, will not affect’any cu!turai
resources listed in, eligible to, or potentlally eligible to the National
Register of Historic Places (NR~P).     Shou!d changes in project
specifications result in potential impacts to CA-Yol-42, w~ request that the
site’s NRHP eliglbility be evaluated and treated in accordance with 36 CFR
800.4.

In the un!ikely event that unknc~ cu!ture! resources are discovered in the
course of project Lmplementatlcn or operation, please contact the
Departmental Consulting Archeologist of the National Park Service. at
Tel. (202) 343-4101.

Sincerely,
/

Garland J. Gord6n
Chief, Intez~genc~y Archeologica! Services
Division of Naticr~l Register Programs

California State Historic Preservation Officer
Roger H. Werner
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-- The Resources Agency Date: ~----~,. w~_~-"" ~ _~State California
OFFICE OF HISTORIC PRESERVATION
DEPARTMENT OF PARKS AND RECREATION Project No.: ~_o~_ _~,__=~_ Z-~ _~.~
P.O. Box 2390
Sacramento, CA 95811
(g16) 445-8006

The item cited above was received in this office on ~_~ /~~
Thank you for consulting .us pursuant to 36 CFR 800.

We concur in your determination that this undertaking:

[~eoes not involve National Register or eligible properties.
r-] will not affect National Register or eligible properties.

The provisions of 36 CFR 800.7 apply if previously unidentified National Register or eligible
resources are discovered during construction.

Contact ~,~o\~$ ."~_~, ~,~.~ 0 of our staff if you have any questions.
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,DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS

650 CAPITOL MALL

SACRAMENTO, CALIFORNIA 958 | 4-4794

REPLY TO
*TU~I-e 25, 1985

Environmental Resources Branch

Mr. Walt Cheechov
U.S. Department of Agriculture
Soil Conservation Service
117 West Main Street
Suite 21
Woodland, California 95695

Dear Mr. Cooper:

We are preparing a general design memorandum and
environmental impact statement for the Sacramento river Deep
Water Ship Channel, California project. Please advise us whether
any prime and unique farmlands in your area of responsibility
would be affected by the project. This project is also being
coordinated with the Sacramento and Dixon offices of your agency.
Enclosed is Form AD-1066, Farmland Conversion Impact Rating for
your completion.

To assist you in preparing your comments, I am also enclosing
a set of maps showing the disposal sites and the overall project.
The selected plan calls for deepening the existing navigation
channel between Pittsburg (New York Slough) and the Port of
Sacramento to 35 feet below mean lower low water and widening the
channel for ship maneuverability. Material dredged from the
channel will generally be placed in confined disposal areas as
shown and listed in the enclosures. The capacity of the disposal
sites is 34 million cubic yards, but only 25 million cubic yards
is expected to be deposited within the 4,464 acres of mainly
agricultural and grassland areas. We estimate that approximately
2,300 acres of agricultural land (field and row crops) and
approximately 2,000 acres of grassland w~ll be disturbed by the
project.

If there area any questions concerning this application,
contact Mr. Michael Welsh (91S) 551-18SI or FTS 460-1861. We
would appreciate a reply within 30 days.

Sincerely,

Albert E. McCollam, Jr.
Lieutenant Colonel, Corps of Engineers
Acting District Engineer

Enclosures
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DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS

6SO CAPITOL MALL
SACRAMENTO, CALIFORNIA 95814

REPLy TO

,.Tune 25, 1985

Environmental Resources Branch

Mr. Warren Cooper
U.S. Department of Agriculture
Soil Conservation Service
Park Plaza
805 North Lincoln
Suite D
Dixon, California 95620

Dear Mr. Cooper :

We are preparing a general design memorandum and
environmental impact statement for the Sacramento river Deep
Water Ship Channel, California project. Please advise us whether
any prime and unique farmlands in your area of responsibility
would be affected by the pro~ect. This project is also being
coordinated with the Sacramento and Dixon offices of your agency.
Enclosed is Form AD-1066, Farmland Conversion Impact Rating for
your completion.

To assist you in preparing your comments, I am also enclosing
a set of maps showing the disposal sites and the overall project.
The selected plan calls for deepening the existing navigation
channel between Pittsburg (New York Slough) and the Port of
Sacramento to 35 feet below mean lower low water and widening the
channel for ship maneuverability. Material dredged from the
channel will generally be placed in confined.disposal areas as
shown and listed in the enclosures. The capacity of the disposal
sites is 34 million cubic yards, but only 25 million cubic yards
is expected to be deposited within the 4,464 ac~es of mainly
agricultural and grassland areas. We estimate that approximately
2,300 ac~es of agricultural land (field and ~ow crops) and
approximately 2,000 ac~es of grassland will be disturbed by ~he
p~o~ect.

If there area any questions con’cerning this application,
contact M~. Michael Welsh (916) 551-1861 o~ FTS 460-1861. We
would appreciate a reply w~th~n= 30 days.

S~ncerely,

Albert E. McCollam, 3r.
Lieutenant Colonel, Corps of Engineers

Enclosures Acting District Engineer
A-8
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DEPARTMENT OF THE ARMY
SACRAMENTO DIb--rRICT, CORPS OF ENGINEERS

650 CAPITOL MALL¯SACRAMENTO, CALIFORNIA 95814
~p-YTo June 25, 1985
ATTE~NTION

Environmental Resources Branch

Mr. Dave Simpson
U.S. Department of Agriculture
Soil Conservation Service
65 Quinta Court
Suite C
sacramento, California 95823

Dear Mr. Cooper :

We are preparing a general design memorandum and
environmental impact statement for the Sacramento river Deep
Water Ship Channel, California project. Please advise us whether
any prime and unique farmlands in your area of responsibility
would be affected by the project. This protectis also being
coordinated with the Sacramento and Dixon offices of your agency.
Enclosed is Form AD-1066, Farmland Conversion Impact Rating for
your completion.

To assist you in preparing your comments, i am also enclosing
a set of maps showing the disposal sites and the overall project.
The selected plan calls for deepening the existing navigation
channel between Pittsburg (New York Slough) and the Port of
Sacramento to 35 feet below mean lower low water and widening the
channel for ship maneuverability. Material dredged from the
channel will generally be placed in confined disposal areas as
shown and listed in the enclosures. The capacity of the disposal
sites is 34 million cubic yards, but only 25 million cubicyards
is expected to be deposited within the 4,464 acres of mainly
agricultural and grassland areas. We estimate that approximately
2,300 acres of agricultural land (field and row crops) and
approximately 2,000 acres of grassland will be disturbed by the
project.

If there area any questions concerning this application,
contact Mr. Michael Welsh (916) 551-1861 or FTS 460-1861. We
would appreciate a reply within 30 days.

Sincerely,

Albert E. McCollam, Jr.
Lieutenant Colonel, Corps of Engineers
Acting District Engineer

Enc i osur es
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~ United States , Soil 2828 Chiles RoadDepartment of Conservation Davis, CA 95616--4999Agriculture Service
(916) 449-2853

October 9, 1985

Wayne J. Scholl
District Engineer
Corps of Engineers
650 Capitol ~all
Sacramento, CA 95814

Dear Colonel Scholl:

We acknowledge receipt of the Dra£t General Design Memorandum and Supplemental
Environmental Impact Statement for the Sacramento R~ver Deep Water Ship
Channel, We have reviewed the draft and find no controversial items within the
realm of Soil Conservation Services expertise and responsibilities. We find no
conflict with any SCS programs or projects. We feel all of our concernshave
been adequately addressed includlng prime and unique farmland and treatment of
disposal sites.

We appreciate the opportunity to review and comment on this project.

Sincerely,

E. ANDREUCCETTI
~tate Conservationist

~1~The Soil Conservation ~ervica
~b~is an agency of the

~nitm:l Statea Department of Agriculture ~ u J;. Goem’ltmaett ~lntll~ Office: 111N~O*131/laTl

A-IO
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Solano County Mosquito Abatement District
DENNIS D. BEF~E, MAN~AGER

P.O. BOX 3@1. SUISUN. CALIF. 94585

Telephone (707} 425-57F~

Meetinss: Second Monday Every Month
Mosquito Blds.. Saisun Plaza: 7:30’p.m.

December 17, 198~.

Marcia Geidel
Department of the Army
Sacramento District, Corps of Engineers
650 Capitol Mall
Sacramento, CA 95~1~

RE: Draft Supplement To The Final Environmental Impact Statement;
Sacramento River Deep Water Ship Channel.

Dear Ms. Geldel:

Enclosed is a copy of the Solano County Mosquito Abatement
District’s criteria for mosquito prevention you requested.

If you have any questions, please feel free to call me.

Sin~rely,

DDB:mjg ~Dt~nnis D. Beebe
Encl: 1 Manager

A-II
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SOLANO COUNTY MOSQUITO ABATEMENT DISTRICT
CRITERIA FOR MOSQUITO PREVENTION IN

DREDGE MATERIAL DISPOSAL SITES

Background Statement

In ~mny instances ]and disposal of dredge material creates mosquito breeding sources. Due
in the drying process.. ~ shrinkage cracks provide id~l habitat for t~ productio~ of mm~quitoes.

Experience by mosquito ahat~mnt agencies has shc~n the use of chemicals to kill mosquito larvae
in the crmcks is very inefficient and genera]!y not practical. Solutices lie in the wmte~ msnag~mmt
and periodic maniptflmtian of the surface of the deposited mterial. Dimking the spoil mterJal fills

rff~ shrinkagecracks also prevents mosquito probla~s.

Disposal Site Management

I. Provide ditches .and/or ~ter control structures for drainage of surface ~ater. An engir~
survey my be ~.

2. Di~ of the area my ~e required to dose shrinkmge cracks.

3. Provide ~ccess romds that are capable of s~pporting maintenarr2, inspection and mosquito cmatrol
equipamt.

.4. Areas designated for permanent w~ter should be constructed and manmged for n~squito prevmtion
aS necessary for the ,specific site. Gene_r-~ll, dense aquatic vegetation, algal mats and sballo~
~ter bring on msquito problems.

5. Areas designated for wetland developmmt (salt~ter marshes) need ditches to promote ar~ enhance
tidal ~ater circulation and/or ~ater control structures (tide g~tes) to provide ~ater mmmgenmnt
capabilities. The outboard levee systam should be retained until sufficient drying has occurred

6. Retention of outboard levees and tide g~tes ,my be necessary or desirable for ~ater ,mm~nt
to prevent excessive production of mosquitoes.

7...Elan and fumd a n~intenance progrmn for the area to provide for:

a. Main~ of ditches ~nd ~ter cmtrol structures
b. Di~ as .mcessm7
c. Mmintenance of levees and access ~
d. Occasional mosquito control with pesticides and/or a biological agent such as m~squito fish
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STATE O.F CALIFORNIA--RESOURCE-~ AGENCY GEORGE DEUKMEJIAN. Governor
DEPARTMENT OF WATER RESOURCES
P. o. 80x 388
SACRAMENTO

95802

Colonel Wayne J. Scholl
District Engineer
Sacramento District
U. S. Corps of Engineers February 14, 1986
Department of the Army

650 Capitol Mall
Sacramento, CA 95814

Dear Colonel Scholl:

This letter is in response to your request for clarification of our comments of
October 24, 1985, on the General Design Memorandum and Supplemental
Envlro~mental Impact Statement for the Sacramento River Deep Water Ship Channel
Deepening Project.

We are still concerned that additional salinity intrusion near Emmaton could
occur during times of low Delta outflow. Our concern is supported by recent
Dutch studies (Flume Study on Salinity Tntrusion’In EStuarles~ Delft Hydraulics
Lahoratory~ M896-X), which show that an increase in depth increases the
potential for salinity intrusion. However, we agree with your staff that the
Impacts are not clearly definable at this time.

Our computer modeling studies, based on empirical’ sallvity-outflow and gradient
relationships, produced an average maximum reduction of the combined Central
Valley Project (CVP) and State Water Project (SWP) firm y~eld by 35 TAF per
year. This maximum impact could vary from as high as 55 TAF to as !ow as 15
TAF per year. However, we agreed that these are only projections and the
actual impact could differ, particularly when the potential impacts are so
small compared to total annual Delta outflow. This is the reason we requested
that you implement a~monltorlng program agreeable to the State and the Corps.

We fee! that after several years of mon~torlng, we can more accurately define
any impacts caused by the deepening project. We concur with your dec~slon to
evaluate mitigation alternatives concurrently with the salinity monitoring
program and mitigate for any reduction in CVP and SWP firm yield that is
defined. If the monitoring indicates that~the impacts are small, low cost
mitigation, such as temporary placement of sand sills in the Sacramento River
during drought years, may be sufficient.

If you have any questions, please have your staff call James U. McDanlel at

(916) 445-5631.

Sincerely,

David N. Kennedy

Director

A-12
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PORT SACRAMENTO

California’s Capital Port

~ January I0, 1986

~
File No. 5030.1

Your File No. SPK-ED

~ Colonel Wayne J. Scholl

~
U.S. Army Corps of Engineers
650 Capitol Mall
Sacramento, CA 95814

& Attn: Mr. Scott Morris

Gentlemen:

Mr. Morris ha~ requested any comments we may have on
various comments made on the Sacramento Deep Water Ship Channel

£ Deepening Project GDM, regarding ship’s salt water ballast and

~
how it may contribute to salinity in the harbor and upper

~ channel.

Many years ago, we had orally requested sh~ps to recir-

~ culate ballast water on. the passage up the =hannel~ thus reducing
salt concentrations. Recently~ we have instituted stricter, more

~ decisive measures aimed at controlling the ballast discharge. I
~ enclose a copy of a letter~ dated December 6~ 1985, sent ~o each
~ of our licensed pilots~ who accompany every ship visiting the
~ ~ort. At the same time, we modified our official Pilot’s Repor~
~ adding the questions~ "Informed Captain of salt water ballast
z problem" and "Did vessel comply with this request~ yes or ~o".
u enclose a coy of this new Pilot’s Report

~ Another factor working to reduce salt water ballast quan-
o titles is the reduction of wood chip tonnage handled at the Port
~ ¯
O Our experience has been that the majority of salt water ~allast

o

~ A-I3
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PORT Of: SACRAMENTO

Colone I Scho11
1/10/86
Page 2

was brough~ in by woodchip carriers. Ot~.r woodchip tonnage has
declined.as sho~n by the £ollowing s~a~s~ics:

Y e a._._._~r Woodch ~,p To,~nage

1975 603 ~783 ~ons

1978 534~137 tons

1980 804,862 ~o~s

1982 313,170 tons.

1985 231,123 tons

I have not see~ results o~ any recent sal£~ity ~ests £n ~he
channel~ but I £eel ~hey ~ould re£1ect the decrease in sal~ ~a~er
ballast discharges.

Sincerely,

T. Christian
~Chief Engineer

JTC/ns

Enclosure

�-o9o796
(3-090796



December 6, 1985

Captain R.Wo A~howe
891 Do~ores S~ree~
San Leandro, CA 94577

Dear Captain A~howe~

WE REQUIRE YOUR COOPERATIONt|!

As you know, the harbor~here a~ Sacramento ~s fresh water.
The,. dlscharg~ng of salt waker ballast by numerous sh~ps has
tended to ~ncrease the sal~n~ty con~en~ of the wa~er to levels
beyond than. wh£ch, ie des£red. Your help ~n reduc£ng ~hls sal£-

proble=.

We request ~hat you please ask ~he vessel to d~scharge saI~
water ballast ~o ~he maximum extent p6ss~ble, in ~he San
Franc£sco Bay. ~#e further request ~hat they substitute any
rema~nlng needed ballas~ w£~h brackish water, which ~s normally
encoun=ered above New York Poln~, during their ~rans~t up to the
Port of Sacramento. This w~ll help in reducing the sal~nlty con-
tent ~f the. ballast wa~er ~hey w~ll inevitably have to d~scharge
dur~nE ~he~r load~nE operation wh~le here, and ul~ma~ely help us
~n reducing ~he overall salinity �onten~ of the water here ~n the
harbor.

Your help will be greatly apprec£a~ed..

Opera~ions Hanager

C--090797
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SACRAMENTO-YOLO PORT DISTRICT

PILOT’S REPORT

Vessel Date

Owner and/or Agent

Berths (From (To)

Captain Overall Length

Departure Draft Fwd Aft Extreme Breadth

Arrival Draft Fwd Aft Time Departed

Destination or Origin Time Arrived

Weather on departure Arrival

Informed Captain of salt water ballast problem

Did vessel comply with this request /------7 yes /____/ no

Navigational lights out
Buoys out of position of operation~ list number

Shoalings, together with the heading of the
vessel and location

Groundlngs, together with the heading of the
vessel and position

Remarks: Delays~ if any, and cause thereof:

Signed

Radio No. Excellent Good Fair Poor

C--090798
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I. INTRODUCTION

The Sacramento River Deep-Water Ship Channel currently is unable to
efficiently accommodate larger vessels that call at the Port of Sacra-
mento. The loaded draft of these vessels well-exceeds the 30-foot chan-
nel depth between Avon and the Port. Deeper-draft vessels must therefore
carry less than_capacity loads, wait for favorable tides, and experience
potentially unsafe clearance through the channel. Partially loaded ships
must make another stop to top off at Bay Area ports with the top-off dry
bulk goods shipped to the Bay Area by less efficient trucks or trains.

To improve transportation efficiency ar~ reduce cost, the U.S. Army
Corps of Engipeers evaluated several alternatives and recommended deepen-
ing the channel to 35 feet. This proposed improvement project will con-
tribute significantly to the Port’s ability to double its predicted cargo
movement (mainly agricultural products and wood chips) from over 2 million
tons to over 4 million tons annually within the next decade. The details
of the proposed plan are documented in acomprehensive feasibility report
and environmental impact statement (EIS) completed in 19B0.

The EIS noted that the proposed project will generate regional air
l~lutant emissions reductions by moving cargo more efficiently, which
will c~eate acorrespR~ding ambient air qualit~ benefit. This benefit
will be offset to some extent by the local concentration of additional
emissions sources within the Port of Sacramento and by the increased levels
of recreational use of water-oriented improvements planned in conjunction
with the channel deepening. Because of the difficulty in assessing the
simultaneous effects of changing transportation modes and the displacement
of emissions sourcesthroughout the region, the EIS discussed these emis-
s.ions changes only in general terms. Since the Sacramento Valley and Bay
Area Air Basins are non-attainment areas of the Federal standards for
photochemical air pollutants, the Corps of. Engineers has commissioned an
air quality emissions analysis to better quantify the air quality implica-
tions of the proposed project. Specific objectives of this study included
an analysis on o regional scaT~ (comparing potential project versus no-
project benefits weighed against increased recreational use) and within
the PQrt area itself (to estimate impacts from increased traffic perhaps
not anticipated in existingregional air quality plans). This air quality
emissions analysis was scheduled for completion in the Fall of 1982, but
the transportation modal splits and origin/destination of both Port and
diverted cargo were not ~eadily available. These data were ultimately
compiled by the Engineering Division of the Port of Sacramento and form
the basis for the input assumptions used to construct the following anal-
ysis.

C--090802
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2. EMISSIONS ANALYSIS

2.1 Transportation Scenarios

In order to formulate an accurate projection of future transporta-
tion-related emission levels, one must define the probable modes and
routes of Port cargo. These cargo data, when assigned to their respective
modes, will then determine the degree of utilization of ship, truck, and
rail systems. The system-tonnage relationship is then used to determine
fuel consumption for each mode, and ultimately to estimate the correspond-
ing air pollutant emissions released when that fuel is burned.

Cargo characteristics with and without the project were derived.from
Sections B and F of Appendix I to the Corps Feasibility Study entitled
"Resources and Economy of the Study Area." The existing cargo patterns
were taken from 1979 cargo traffic data, the last year with complete data
prior to the 1980 issuance of the Corps study. The year 1987 was selected
as the primary analysis year because it is the first major forecasting
increment in estimating future port cargo levels, and is also the current
attainment deadline under the Clean Air Act Amendments of 1977.

Table 2.1 summarizes the cargo input assumptions used for the analy-
sis. The essential differences between the project and no-project alter-
natives are that the average load factor per ship will increase by about
I0,000 tons with the deeper channel, and about 200,000 tons of cargo will             ¯
be shipped through the Port instead of being diverted to other ports with
deeper-draft access ("top-off" volume). Another 100,000 tons of cargo
will pass through the Port attracted by the availability of more efficient
and economical means Of shipping ("induced" tonnage). Some top-off occurs
at present, but the year-to-year variability is so pronounced and the
actual tonnage so uncertain that it was ommitted from existing cargo move-
ment estimates.

Incoming cargo, comprising 20 percent of all Port activity, leaves
almost exclusively by truck, with less than 5 percent using rail. Out-
bound cargo has a higher percentage of rail movement, but still almost
all movement into the Port isby truck, with a 15/85 percent rail/truck
split. When these splits are applied to the cargo forecasts with and
without the proposed project, the resulting cargo movement detail is shown
in Table 2.2. ~or purposes of analysis, the top-off and induced volumes
that differentiate the project and no-project assumptions were also cal-
culated at the above outbound rail/truck splits.

2.2 Fuel Utilization

Most compilations of emissions factors for transportation sources
are based on the quantity of fuel burned by the engines propelling the
source. Since ships, trucks, and trains vary considerably in fuel effi-
ciency, even when comparing one vehicle to another of the same kind, a

]~-2
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~’.~ Table 2.1 Port of Sacramento cargo characteristics with and without
the proposed channel deepening

Existing      1987         1987
Input Parameters                     Condition No Project With Project

Shipping tonnage (tons/year)        2,176,569 4,075,000    4,375,000

Ship movements (vessels/year)             129        200          137

Load factor (tons/ship)               16,875     20,375       31,950

"Top-off" volume (tons/year)            ?        200,000            0

"Induced" tonnage (tons/year)              0         0      100,000
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Table 2.2 Cargo movement detail (tons/year) - Port of Sacramento

Existing       1987          1987
Cargo Movement                   Condition No Project With Project

Total cargo                      2,176,569 4,’075,000    4,375,000

Total outbound                   1,741,255 3,260,000     3,500,000

Total inbound                       435,314     815,000       875,000

Outbound arriving by truck        1,480,067 2,771,000     2,975,000

Outbound arriving by rail            261,188     489,000       525,000

Inbound leaving by truck           .417,901     782,400       840,00D

Inbound leaving by rail              17,412      32,600        35,000

Outbound diverted elsewhere           ?         200,000             0

Diverted hauled by truck               ?         170,000             0

Diverted hauled by rail               ?          30,000             0
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single prototype vehicle for each class was assumed for fuel consumption
analysis. The~esign ship was specified in the Corps feasibility study.
Existing ships in the 25,000 DWT class burn 420 gallons of fuel per hour
at sea and about 50 gallons per hour while hoteling and loading. The
future design ship in the 35,000 DWT class burns about 460 gallons per
hour and uses 60 gallons of fuel while loading to run onboard power sys-
tems. At typical-channel speeds and load factors, the smaller ship has
a fuel efficiency rating of 500 ton-miles per gallon with the efficiency
increasing to 650 ton-miles per gallon of fuel with the larger ship. By
comparison, trains have an efficiency factor of 200 ton-miles per gallon
and trucks deliver only about 60 ton-miles per gallon.

To distinguish between emissions changes around the Port and through-
out the region as a whole, three analysis regions were developed in which
changing transportation patterns will occur if the project is built.
These three areas included the Port (within a 5-mile radius of the Port),
the Sacramento Air Quality Management Area (AQMA) which~extends to the
New York Slough along the ship channel, and~a Northern California analysis
zone which extends to the Bay Area and within a 100-mile radius of the
Port northward into the Sacramento Valley, Fuel consumption analysis
elements included ship activities, tugboat assistance, on-road trucks,
and train road-haul and switching activities. Minor sources such as fork-
lifts, cranes, or employee vehicles were not included in this scenario
development. Ship activities, including berthing/deberthing, tidal delays,
queueing if berth space is unavailable, hoteling/loading, and propulsion,
were calculated for a prototype 12.5 net ton truck and an 8,000 net ton
train. Total fuel consumption is shown in Table 2.3. Based on overall
fuel consumption, the "with-project" alternative causes a definite air
quality impact near the Port, the two alternatives are within 3 percent
of each other within the basin, and once the entire analysis area is con-
sidered, the "with-project" alternative becomes decidedly more efficient.
Given that much of the "no-project" excess fuel consumption (and hence,
air emissions) occurs on roadways to and within Bay Area ports, prevail-
ing meteorological conditions that carry Bay Area air pollutants into the
Central Valley will therefore transport any related emissions penalty or
benefit back toward Sacramento.

2.3 Emissions Calculations

Published emissions summaries that translate project fuel consump-
tion into corresponding air pollutant emissions can now be applied to
the fuel use estimates to determine the transportation-related emissions
within the three analysi~ zones. The emissions factors for ship and
train sources were taken from EPA’s standard "Compilation of Air Pollu-
tant Emission Factors, AP-42," while the roadway sources were taken from
EMFAC6C, the California-specific version of MOBIL2, the Federal roadway
source emissions model. Train and ship source emissions were assumed to
remain constant between now and 1987, while truck emissions will drop
slightly as a result of truck emission standards currently in effect.
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Table 2.3 Comparative annual fuel consumption data (thousands of
gall oils/ye a r)

Consumption Ships : Ships : Total
Location Hotel/Load Cruise Tuqboats Trucks Trains (106 Gal..)

WITHIN THE PORT

Existing 866.9 45.5 20.6 151.8 7.0 1.09

1987 no project 1,680.0 70.6 32.0 297.9 13.8 2.10

1987 w/project 1,965.6 53.2 21.9 305.2 14.0 2.36

WITHIN THE AIR BASIN

Existing 866.9 455.1 20.6 1,317.8 67.0 2.73

1987 no project 1,680.0 705.6 32.0 2,603.2 133.0 5.15

1987 w/project 1,965.6 531.7 21.9 2,648.8 134.8 5.30

WITHIN NORTHERN CALIFORNIA

Existing 866.9 910.2 20.6 1,317.8 67.0 3.19

1987 no project 1,762.6 1,411.2 38.4 2,875.2 148.0 6.15

1987 w/project .1,965.6 1,063.4 21.9 2,648.8 134.8 5.83
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Table 2.4 summarizes the pertinent emission factors. By combining
the data from Tables 2.3 and 2.4, the resulting annual emissions burden
from Port transportation activities is shown in Table 2.5. The emissions
distributions for various pollutant species follow essentially the same
pattern as the fuel use estimates, with the project creating higher emis-
sion levels for all pollutants near the Port and fewer pollutants region-
ally. Since the regional pollution benefit will eventually propagate
into the Sacramento AQMA in the form of lower background air quality
levels, the regional benefit is a positive factor in comparing the proj-
ect versus no-project alternatives. Table 2.5 shows that Port-related
emissions (and resulting impacts) wily increase significantly under both
channel alternatives, with little substantive difference in air quality
impacts under either one.

While the magnitude of the emissions in Table 2.5 would make it
appear that port activitues constitute a major source of air pollutants,
a better perspective of the port’s significance can be derived by compar-
ing these emissions to sub-regional and regional emissions inventories
from all pollutant sources. This comparison between port activity emis-
sions and the existing and future port area and AQMA emissions estimates
is shown in Table 2.6. The port activity emissions are allocated on a
daily basis from Table 2.5 while the non-port sources are abstracted from
SACOG gridded emissions maps used for developing the reguinal Air Quality
Plan (AQP). Sulfur dioxide and particulate emissions are not tabulated
by any local planning or enforcement agencies. These data in Table 2.6
were estimated from California Air Resources Board (ARB) projections made
in the mid-1970s and may therefore not be highly accurate. Because the
rectangular SACOG grid system does not correspond well to the circular
"PORT AREA" definition used to construct the project-related emissions
data, the port’s contribution to sub-regional emissions is slightly over-
s~ated in Table 2.6.

As was to be expected, port activities (ships, trucks, and trains)
contribute a sizable fraction of the local port-area emissions, but not
much of the inventor~.~n a regional scale. The projected growth of port-
related emissions, in conjunction with baslnwide reductions of emissions,
makes the port a larger future contributor to the regional pollution bur-
den. The deepening of the channel shown under "FUTURE (1987) CONDITIONS"
has a measurable effect in increasing local emissions from 0.4% for CO to
6.7% for NOX. Regionally, the project-related contribution is minimal
with SO2 from ship engines as the only significant difference between
project and non-project emission levels. Since SO2 is not a problem pol-
lutant and since some of~he region-wide project benefit from reduced
Bay Area emissions will be transported into Sacramento through reduced
background levels, the emissions comparisons in Table 2.6 suggest that
the channel deepening has a negligible impact on ambient air quality.
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Table 2.4 Air pollutant emission factors from transportation sources
(pounds/l,000 gallons of fuel)

Carbon Hydro- Sulfur Nitrogen Suspended
Code      Source      Monoxide carbons Dioxide Dioxides Particulates

I Ship - hotel      43.7    59.1    67.5    364.0       20.0
mode

2 Ship - 2/3                     28.1            25.4           67.5            359.0                  20.0
power

3 Tugboats          92.8    40.6    71.1    306.5       25.0

4 Trains            170.0     63.0     57.0     400.0        25.0

5 Trucks -          143.3     23.1     30.9     226.0        21.6
existing

6 Trucks - 1987     132.3     17.6     30.9     149.9        21.6

I. EPA-AP-42, Table 3.2.3-3
2. EPA-AP-42, Table 3.2.3-3
3. EPA-AP-42, Table 3.2.3-3
4. EPA-AP-42, Tables 3.2.2-I, -2 (average of 2-stroke and 4-stroke)
5. California ARB, EMFAC6C, 100% heavy-duty diesel
6. California ARB, EMFAC6C, 100% heavy-duty diesel
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Table 2.5 Annual emissions comparisons, existing versus project/no-
project alternatives (tons/year)

Emissions Carbon Hydro- Sulfur Oxides of Suspended
Location Monoxide carbons Dioxide Nitrogen Particulates

IN PORT AREA

Existing 32.0 28.6 34.1 187.7 11.1

1987 no project 60.1 54.2 65.2 348.4 21.3

1987 w/project 66.1 62.3 74.0 396.3 23.9

IN AIR BASIN

Existing 126.4 49.1 67.6 404.9 ~28.5

1987 no project 231.6 86.4 125.7 659.0 54.0

1987 w/project 238.1 92.8 129.8 682.0 55.5

IN NORTHERN CALIFORNIA

Existing 132.8 54.9 83.0 486.6 33.1

1987 no project 262.9 100.8 157.1 825.1 65.1

1987 w/project 245.6 99.6 147.8 777.5 60.9
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Table 2.6 Sub-regional and regional emissions comparisons between port
activities and all other emissions sources

Reactive Oxides Suspended
Emissions Sources Carbon    Hydro- Sulfur     of Particu-

(Tons/Da~,) Monoxide carbons Dioxide Nitrogen lares

EXISTING CONDITIONS

. IN PORT AREA
Existing port

activities 0.087 0.078 0.093 0.514 0.030
Entire port area 5.542 1.196 0.387 2.427 0.803
% due to port

activities 1.6% 6.5% 24.0% 21.2% .2.4%

¯ IN AIR BASIN
Existing port

activities 0.346 0.134 0.185 1.109 0.078
Entire AQMA 634.80 112.22 7.74 112.73 91.98
% due to port

activities 0.05% 0.12% 2.39%0.98% 0.08%

FUTURE (1987) CONDITIONS

o IN PORT AREA
Future port activ-

ities - no project 0.165 0.148 0.179 0.955 0.058
Future port activ-

ities - w/project 0.181 0.171 0.203 1.086 0.065
Increased emissions
due to project      0.016 0.023 0.024 0.131 0.007

Port area emissions 4.310 0.968 0.465 1.943 0.801
% due to port

activities 3.8% 15.,3% 38.5% 49.2% 7.2%
Increase due to
project 0.4% 2.4% 5.2% 6.7% 0.9%

¯ !N AIR BASIN
Future port activ-

ities - no project 0.635 0,237 0,344 1.805 0.148
Future port activ-

ities - w/project 0.652 0.254 0.356 1.868. D.152
Increased emissions
due to project 0.017 0.017 0.012 0.063 0.004

AQMA emissions 555.51 80.61 9.30 96.07 103.30
% due to port

activities 0.11% 0.29% 3,70% 1.88% 0.14%
Increase due to
project <0.01% 0.02% 0.13~ 0.07% <0.01%

Emissions data: "Attainment of National ,~nbient Air Quality Standards in
the Sacramento Area" - SACOG - July, 1982.

B-IO
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3. ANALYSIS OF SIGNIFICANCE

While emissions differences between the project and no-project
alternatives are small, there is nevertheless a fairly clear-cut transi-
tion between higher emission levels at the Port and lower levels region-
ally in comparing these two choices. Because the penalty/benefit distri-
bution occurs on two separate scales of motion, It is almost impossible
to determine if one choice outweighs the other. It would theoretically
be possible to apply the Sacramento Area Council of Governments (SACOG)
Simulation Model for Ozone Generation (SMOG) to this spatial emissions
pattern, but neither the precision of the input data nor the complexity
of extending this model from the ocean to the mountains and up and down
the valley warrants such an action.

3.1 Localized Impacts

To a large extent, the emissions data for the Port area and AQMA
have already been incorporated into the SMOG model. Basically, the cur-
rent Sacramento Air Quality Plan (AQP), in incorporating the "with-
project" Port development plans and cargo projections through 1987, has
determined that Port growth will not affect the Sacramento AQMA any more
adversely than any other growth. The area is not projected to meet the
hourly standard for photochemical oxidants by the 1987 deadline with
Port growth, as part of overall area growth, contributing incrementally
to that inability to meet the standard. Emissions around the Port from
cargo activities will approximately double as cargo levels double in the
next decade with or without the project. The movement of an additional
300,000 tons of cargo per year is seen in Table 3.1 to add about 0.02
ton of hydrocarbons, the primary precursor to smog, to the daily AQMA
emissions burden. With 80+ tons of hydrocarbons predicted to be emitted
each day in the airshed, the with or without-project alternatives make
little regional difference. The Clean Air Act requires that Federal
actions be consistent with local and regional plans. Since the "with-
project" alternative was used in the Port activity planning input into
toe AQP, the proposed channel deepening is thus consistent with the AQP
and will therefore not create any unanticipated, adverse air quality
impacts.

3.2 Regional Impacts

Table 3.1 shows a regional benefit for all pollutants when the extra
truck and rail transportation of goods and the extra "top-off stop" for
outbound vessels are considered. Table 3.1 also shows, however, that
much of the regional benefit is negated by the increase in regional rec-
reational traffic induced by project-related recreational improvements.
Because the project-related benefit is concentrated in the Bay Area while
the recreational users may come from all over, it is impossible to derive
a real "bottom line" to the question of whether the project represents a
positive or negative impact. Compared to areawide emissions, the project

B-If
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Table 3.1 Emissions penalty (+ data) or benefit (- data) of the
project versus no-project alternatives (tons/year)

Emissions             Carbon Hydro- Sulfur Oxides of Suspended
Location            Monoxide carbons Dioxide Nitrogen Particulates

In Port area          + 6.0     +8.1     +8.8      +47.9        +2.6

In air basin          + 6.5     +6.4     +4.1      +23.0        +1.5

In No. California     -17.3     -1.2     -9.3      -47.6        -4.2

Recreation-induced    +92.4     +7.1     +1.0      +10.5        +1.6
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and its related activities represent such a small fraction of the area
pollution burden that any impacts will be insignificant in any event,
but it is difficult to even state whether the small impact on air qual-
ity will be positive or negative.

Within the regional perspective, one further consideration acknowl-
edged by the Co~ps feasibility study, but not quantified, is that the
deeper channel may promote more rapid industrialization of the Port area
as well as the Montezuma Hills than without the project. The EIR on the
Southport Industrial Park covering 670 acres on the south bank of the
channel is currently being circulated and indicates that major industrial
growth and waterway commerce-oriented development is predicted to occur
near the Port. Major plants requiring waterway access such as the pro-
posed U.S. Gypsum plant are also being considered. Much of that growth
may occur without the channel deepening, but it certainly is a potentially
contributing factor. As noted in the feasibility study, any onsite emis-
sions from industrial sources are strictly controlled by local air pollu-
tion control agencies and would therefore not cause any adverse impact.
As with Port activity growth, however, new industrial development will
have considerable transportation-related emissions contributing to the
regional emissions burden. The AQP is quite specific in detailing what
projects were not included in the AQP, viz.,

"- A new, expanded industrial park at the Port of Sacramento,"
and

"- Any major new industrial growth in the planning area." AQP,
SACOG, 1982, p. VI-5

If the 35-foot channel contributes to the Southport Industrial Park or to
any unanticipated industrial growth, then it may have an unfavorable
impact on future attainment of clean air standards in the Sacramento area.

B-13
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SACRAMENTO RIVER DEEP WATER SHIP CHANNEL DEEPENING PRO~ECT

Section 404(b)(I) Evaluation

Section I

Introduction

The Sacramento River Deep Water Ship Channel deepening project will involve
the placement of dredged material into waters of the United States. In
accordance with Section 404(b)(1) of the Clean Water Act (33 USC 1344), and
other pertinent laws and regulations0 the placement of dredged fill material
into waters of U.S. or their associated wetlands requires an evaluation of
water quality considerations associated with the section. This evaluation
was accomplished to qualify the project for an exemption or certification
from the State of California in accordance with Section 401 of the Clean
Water Act and ER 1105-2-50 (paragraph - 436b(I)).

Section II

Project Description

i. ~r~ject Location

The existing Sacramento Deep Water Ship Channel is located in the
Sacramento-San 3oaquin Delta region in northern California. This navigation
channel extends approximately 47 miles between New York Slough (Pittsburgh)
and the Port of Sacramento in eastern Yolo County.

2. Authorization

This study was prepared in response to resolutions by the House of
Representatives Committee on Public Works, adopted on 10 %uly 1968 and 11
December 1969. The Board of Engineers for Rivers and Harbors (BERH) was
requested to review reports pertinent to the Sacramento River, California,
and determine whether any modification of the existing navigation project is
advi~ableo particularly to the channel from New York Slough to the Port of
Sacramento.

A Feasibility Report and Environmental Impact Statement (EIS) for
Navigation and Related Purposes were completed in ~uly 1980. The final EIS
was filed with EPA on May 8, 1981. The Office of the Chief of Engineers
(OCE) approved the report on November 20, 1981 and sent a draft Record of
Decision to the Secretary of the Army on December 17, 1981. The Feasibility
Report was transmitted to Congress for information on October 4, 1983. The
project was authorized by Congress in August 1985 by "An Act Making
Supplemental Appropriations for the Fiscal Year Ending September 30, 19B5 and
for Other Purposes", PL 99-88.

Completed Project

The deepening of the channel will be accomplished as a local cooperation
navigation project. The Corps of Engineers is to dredge the channel and the
U.S. Coast Guard will relocate the navigational aids along the channel. The

C-1
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Port of Sacramento, as the project sponsor, will provide lands, easements and
rights-of-wa~ required for initial construction and subsequent maintenance of
the channel, provide suitable disposal areas and provide lands for fish and
wildlife mitigation and participate in cost-sharing. The project will be
divided into four contract reaches and ali work will be performed under eight
seperate yearly contracts.

The first contract will deepen the channel to 35-feet and widen the two
curves 50-feet from channel mile 35.0 to the Port of Sacramento.

The second contract will deepen to 35-feet and widen 50-feet from
Collinsville (channel mile 0.0) to 3unction Point (channel mile 15.O).

The third contract will deepen the channel between 3unction Point
(channel mile 15.0) to channel mile 27.0.

The fourth contract will deepen between channel mile 27.0 and channel
mile 35.0.

The fifth contract will construct the Prospect Island mitigation site.

The sixth contract will widen the channel from 200 to 250-feet between
channel mile 35.0 and the Port.

The seventh contract will widen the channel from 200 to 250-feet between
channel mile 18.6 and channel mile 27.0.

The eighth contract will widen the channel from 200 to 250-feet between
channel mile 27.0 and channel mile

4. General Description of Dredqed Material

The material to be disposed of is naturally occurring sands, silts and
inorganic clays. Past elutriate tests in the project area have shown that
the dredged material is genera11~ not contaminated, although certain hea~
metals are present in other than trace amounts (see Chapter 6 of the FSEIS,
table 5 and 6).

5. Description of Proposed Disposal Sites

A total of 15 disposal sites totalling 4,464 acres will be needed to
contain the material dredged from the channel. The disposal areas are
located in upland areas near the ship channel which are presently being used
for agricultural crop (2300 acres) or grassland (1800 acres) purposes, or are
existing diked disposal areas. The crop and grassland areas will be diked to
contain the dredged material for the construction phase of the project. Upon
completion of the dewatering/drying process, these areas will be a11owed to
revert to their preproject uses. To insure sufficient retention time in the
sites,~the disposal areas will be designed with internal training dikes to
increase the flow distance between the dredge pipeline and the discharge
weir. Detailed descriptions of the 15 disposal sites can be found in
Appendix D of the General Design Memorandum.

C-2
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Descr!ption of Disposal ~ethod

Dredged m~terial eill be removed from the channel by a hydraulic
cutterhead dredge and transported to the site by pipeline to the closest
disposal area for containment.
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Section III ~ .....̄

Factual Determinations

1. Physical Substrate Determinations.

a. Is the dredged or fill material similar to the material existing at
the site where the material will be placed? The dredged material is
predominately sands, silts and inorganic clays. The disposal sites will be
located in upland areas near the excavation site and will be composed of
mainly sands, sandy silts, silts and inorganic clays. There will be no
differences in the disposal sites.

b. Will there be any significant effects in the surrounding area
(erosion or lateral displacement) as a result of the change in bottom
elevation or contours? The disposal activities will have no effect because
the dredged material will be contained by earthen dikes in the upland
disposal sites and not allowed to return to the aquatic environment. The
areas will be sloped to drain after disposal.

c. Will the dredged or fill material stay in the area where it would be
placed? Yes. (At some dredging sites the fill could be sold and removed.)

d. Is the Site where the material would be placed confined to the
smallest practicable area? Yes. The disposal sites are restricted to the
smallest area which will insure stability of the levee (dike) side slopes and
also not overload the levees and insure proper settling times to meet Water             "
Quality criteria.

e. Are there any actions proposed to minimize adverse effects on the
physical substrate (containment of fit1, bank protection, design features)?
The dredged material would be deposited in diked disposal areas with weir
structures constructed to contain the dredged material and return effluent
will be controlled and tested to meet Water Quality criteria.

2. Water Circulation~....F1uctuation, add Salinity Determinations

a. Will the discharge significantly affect current patterns,
circulation, and normal water fluctuations? The discharge activities will
have no impact on these factors since the upland disposal sites are separated
by levees from the river, and the return effluent flow is very small compared
to river flow.

b. Will the discharge significantly affect salinity? The proposed
discharge from the disposal sites will have no impact on salinity.

c. Will the discharge divert or obstruct flow? No, the dredged
material would be contained in diked upland disposal areas and the effluent
is a very small percentage of normal flow and would have no appreciable
effect.

d. Will the discharge activities destroy or isolate flood plain areas
that serve the function of retaining natural high waters or flood waters?
No, the disposal sites are separated by levees from flood plain areas.

C-4
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e. Are there any a~tionS proposed to minimize adverse effects on
circulation, fluctuation, or salinity (minimum flows, bypass structures,
etc.)? No, because no adverse impacts were identified on circulation,
fluctuation, or salinity.

~uspended Particulates/Turbidity Determinations

a. Will the discharge result in unacceptable levels of turbidity? No,
a water monitoring program will be conducted at the discharge point for each
site before water is released back into the river. The discharge will be
clarified to 2 ml per liter per hour of settleable solids through the use of
a system of internal dikes designed to increase the retention time of the
dredged effluent.

b. Are there any actions proposed to reduce turbidity (turbidity
screens, working in the dry, cofferdams, etc.)? The dredged material would
be contained in upland diked disposal areas with internal training dikes and
then discharged through a weir structure into the river. If the turbidity
exceeds.allowable limits, the work will cease until turbidity limits are
met. The retention times will be designed to settle out most solids, thereby
reducing turbidity.

4. Contaminants Determinations

a. Will the discharge result in the introduction of contaminants or
other materials adversely affecting water quality? Previous elutriate
testing sho~ed the dredged material had slightly elevated zinc concentrations
which were not inconsistant with soils in the project area. The impacts to
water quality ~ould be minimal due to dilution in adjacent waters and the
sufficient retention time in the diked area allowing most solids to settle
out.

b. Are there any measures proposed to avoid introduction of
contaminants (using clean material, sealing off any contaminated material,
etc.)? The dredged material ~i11 be contained in upland diked disposal areas
which will isolate it from wetlands and the aquatic environment. Most
contaminents bind to soil particals. Therefore, an increase in settling time
should eliminate high concentrations of contaminants if encountered, but this
is not expected to occur.

5. AQuatic Ecosystem and Organisms Determinations

a. ~i11 the discharge jeopardize the existence or modify the habitat of
a threatened or endangered species? The proposed disposal sites have been
surveyed for the presence of threatened or endangered species and the study
results provided to the Endangered Species Office in accordance with Section
7 of the Endangered Species Act. Threatened or endangered species were not
discovered at any disposal sites. Portions of dispQsal s~tes (S-21, S-35)
where an endangered species couldpotentially exist ~ave been redesigned so
impacts will not occur. At other sites, actions wil1 be taken to minimize or
eliminate impacts to rare or canidate species. The endangered species
consultation coordination is described in Appendix D of the FSEIS.
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b. Will the discharge-significantly disrupt the food chain including
alteration or decrease in diversity of plant and animal species? The
proposed disposal of dredged material at the upland disposal areas will
temporarily disrupt,the upland food chain in the vicinity of the individual
site. However, the impacts will be minor because the areas have been
disturbed by past use for grazing of livestock, and plowing and planting for
row crops.

c. Will the discharge activities significantly inhibit the movement of
animals, especially into and out of feeding, spawning, breeding, and nursery
areas? The proposed dredging and disposal activities will not disrupt
movement of animals into feeding or breeding areas, and no known spawning or
nursery areas are located within the area to be dredged.

d. Will the discharge significantly affect she11~ish populations,
benthic life, fisheries, spawning cycles, or nursery areas? The proposed
dredge and disposal activities will have no impacts to shellfish populations
because there are no known shellfish beds in the project area. The benthic
populations in the area to be dredged are not well established because the
passing of ships churns the substrata on the channel bottom, the populations
along the side slopes will quickly repopulate with the same population
composition and diversity. The project could result in a slight increase in
benthic habitat due to the dredging area.

e. Will the discharge have an adverse impact on wetlands - if so, how
many acres? No, the sites were located in upland areas and designed to avoid
impacting wetland areas. Sparse seasonal wetlands on several disposal sites
wit1 be temporarily impacted but are expected to return 1-2 years following
disposal.

f. Will the disposal have a significant adverse impact on vegetated
shaiiows? No, the disposai sites are Iocated in upland areas, and there are
no vegetated shallows in the area to be dredged.

g. Qre there any measures to reduce or avoid significant impacts to the
aquatic ecosystem (restoration or improvement of wetlands, avoiding critical
areas, etc.)? The disposaI sites were selected to avoid wetlands and
critical upland habitat areas. Q 63-acre mitigation area will be constructed
on Prospect Island to mitigate for any loss of wetland and impact to fish and
wildlife habitat.

Proposed Disposal Site Determinations

a. Will the discharge have a significant effect on municipal water
supply intakes? No, the proposed discharge will have no effect on any
municipal water supply intakes because there are none in the project area.

b. Will the discharge significantly degrade aesthetic, recreational, or
economic values? The dredged material will temporarily change the landscape
and may present a view that is less natural. The disposa! sites will be
returned to their preproject uses within two growing seasons and at some
sites the material could be removed and sold so there will be no long term
impacts to aesthetics. The proposed work will not prohibit the use of the
area for .recreation; however, recreation wili not be enhanced. The use of
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agricultural areas will not significantly impact economics because landowners
will be compensated in the form of lease or easement agreements. The deeper
channel will have a beneficial economic impact to the Sacramento Valley area
by improving and increasing shipping access.

c. Is the proposed discharge site the least environmentally damaging
practicable alternative? Yes, the economic costs of pumping have been
balanced with putting the material in the least critical habitats so that the
least environmentally damaging alternative will be used.

d. Are there any measures to avoid significant effects as a result of
disposal (reseeding, revegetation, method of disposal, etc.)? The dredged
material sites will return to their former use. This will avoid long term
impacts to sites. A water quality monitoring program will be conducted to
maintain effluent discharge within established water quality standards.

7. Cumulative Effects Determinations

a. Will the disposal when combined with other existing or future
activities have a cumulative effect that would result in a major impairment
of the water resources and interfere with the aquatic ecosystem? Because all
effects, both individual and cumulative, described in this evaluation are
temporary, minor, within acceptable limits, or mitigated for, the project
work will result in no significant impacts to water resources, and no adverse
impacts to the aquatic ecosystem.

b. Will the discharge result in significantly increased surface runoff
or leaching of undesireable wastes associated with residential or commercial
development? No increased surface runoff or leaching of undersirable wastes
will result from the project. Dredged material will be contained by earthen
dikes in upland areas. The material to be dredged is similiar to the soils
at the disposal sites.

c. Are there any measures proposed to avoid or reduce secor~ary effects
on the aquatic ecosystem (minimum flow releases, treatment of runoff etc.)?
No special measures are needed. Primary settling of material prior to
effluent discharge into the waterway will avoid significant impacts to the
aquatic ecosystem.
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C--090823
(3-090823



FINDINGS OF COMPI_IQNCE WITH TIIE RESTRICTIONS

ON DISCHQRGE

Qn evaluation of the proposed discharge has been made following the
evaluation guidance in 40 CFR Part 230, December 24, Ig80. Qppropriate
measures have been identified and incorporated in the proposed plan, as
outlined in the EIS, FSEIS this 404 evaluation to minimize adverse effects on
the aquatic environment as a result of the placement of dredged material. In
addition, consideration has been given to the need for the placement of fill
material, the availability of alternative actions, methods of placement that
are least damaging to the environment, and such water quality standards as
are appropriate and applicable by law. Other sites are not applicable.

It is expected that the Selected Plan will comply with applicable State
water quality standards and that there will be no significant adverse
impacts: to human health and welfare; on life stages of aquatic life and
other wildlife dependent on aquatic ecosystems; on aquatic ecosystem
diversity, productivity and stability; or on recreational, aesthetic and
economic values. On the basis of the guidelines, the proposed dredged
material disposal sites for the discharge of dredged material and the return
of water from the sites are specified as complying with the requirements of
these guidelines.
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SACRAMENTO RIVER DEEP WATER SHIP CIIANNEL,
CALIFORNIA

FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT

APPENDIX D

ENDANGERED SPECIES COORDINATION
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Appendix D

Endangered Species Coordination

List of Corresppndence

I. Fish and Wildlife Service D-I
Revised list of endangered and threatened species
March 19, 1985

2. Corps of Engineers D-2
Information requested on endangered or threatened species
December 6, 1985

Fish and Wildlife Service
Revised list of endangered and threatened species
December 20, 1985

4. Corps of Engineers D-4
Addendum to Endangered Species Biological Data Report,
3anuar~ 1986, and Endangered Species Biological Data
Report, September 1985.

5. Corps of Engineers D-5
Transmittal letter, 3anuar~ ~2, 1986 and
Biological Assessment, 3anuary 1986

6. Fish and WildliFe Service D-6
Concurrance with Corps of Engineers
Biological Assessment, 3~nuary 24, 1986

i
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United states. ANDDepartmentWILDLIFE SERVIcEOf the Interior

"~ ~ ~
- ’-~ISH

~ SACRAMEF~TO ENDANGERED SPECIES OFFICE
2800 Cottage Way, Room E-1823

Sacramento, California 95825-1846

MAR I 9. 1985

In reply refer to: 1-1-85-SP-24
1-1-85-SP-243

Mr. George C. Weddell, Chief
Sacramento District
U.S. Army Corps of Engineers
650 Capitol Mall
Sacramento, California 95814-4794

Subject: Reanalysis of a List of Endangered and Threatened Species for"
the Sacramento River Deep Water Ship Channel, California

Dear Mr. Weddell:

As requested on 14 March 1985 by Mike Welsh of your staff, we are

providing the Oorps ~ith a revised list of endangered, threatenoed and

candidate species at the proposed work sites (see Attachment A). Please

contact Jack Williams of my staff at 916/484-4935 if you have further

questions.

Sincerely,~

Gail C. Kobetich
¯                     Project Leader

Attachmen~

Chief, Endangered Species, Portland, OR (AFA-SE)
Field Supervisor, Ecological Services, Sacramento, CA (ES-S)

1)-1
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LISTED AND PROPOSED ENDANGERED AND THREATENEDSPECIES AND
CANDIDATE ~PECIES THAT MAY OCCUR IN THE AREA OF THE PROPOSED                                     ~.

SACRAMENTO RIVER DEEP WATER SHIP CHANNEL
SESO # 1-1-85-SP-243

Listed Species

Mammals

Salt marsh harvest mouse, ReithrodontQmys raviventris (E)
(found in downstream sites, e.g., S-33, 34, 35, 21 and 22)

Insects

Delta green ground beetle, Elaphrus viridis (T)
(possible occurrence only at parc61 ’S’13I)

Plants

Solano grass, Orcuttia mucronata (E)
(possible occurrence only at parcel S-13)

Antioch Dunes evening primrose, Oenotheradeltoides subsp, howellii (E)
(possible occurrence only at parcel S-15)

Proposed Species

None

Candidate Species

Mammals

Suisun shrew, Sorex ornatus sinuosus (2)

Birds

California black rail, Laterallus jamaicensis coturniculus (2)

Plants

Suisun aster, Aster chilensis var.~lentus (2)
Suisun thistle, Cirsium hy~[ophilum var. hydrophilum (1)

(E)--Endangered          (T)--Threatened          (CH)--Critical Habitat
(1)--Category 1: Taxafor which the Fish and Wildlife Service has

sufficient biological information to support a proposal to list
as endangered or threatened.

(2)--Category 2: Taxa for which existing information indicates may warrant
listing, but for~which substantial biological information to support a
proposed rule is lacking.
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Candidate Plant~ Continued

California hibiscus, Hibiscus californicus (2)
Delta tule-pea, Lathyrus jepsonii subsp, jepsonii (2)
Mason’s lilaeopsis, Lilaeopsis masonii (2)
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DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT. CORPS OF ENGINEERS

650 CAPITOL MALL
SACRAM.E. NTO, CALIFORNIA 95814

REPLY TO Dece~,ber 6, 1985
ATTENTION OF

Environmental Resources Branch

Mr. Gail Eobetich, Project Leader
U.S. Fish and Wildlife Service
Endangered Species Office
2800 Cottage Way
Sacramento, California 95825

Dear Mr. Kobetich:

We request information on whether any listed Qr proposed
endangered or threatened species may be present in the current
study area for the Sacramento R~ver Deep Water Ship Channel. We
had previously received a revised list based on the proposed
project sites on March 19, 1985, reference I-I-85-SP-24 and I-I-
85-SP-243. Since receiving this list, the proposed disposal
areas have been slightly revised as shown in the enclosed plates.
The selected plan of improvement involves modifications to three
lengths of the project reach. (i) New York Slo._ug~ ~ Junction
Point (Channel Mile 15.01 - This portion of the channel would be
deepened from 30 to 35 feet, and the width would increase from
300 to 350 feet. (2) Junction Point to Entrance of Manmade
Channel (Channel Mile 18.6[ - The width would remain 300 feet in
this reach, and the depth would be increased from 30 to 35 feet.
(3) Ghannel M~le 18.6 to the Port of Sacramento - This portion
would be deepened from 30 to 35 feet, and the width increased
from 200 to 250 feet.

Please contact Mr. Howard Aubertin at 551-2051 for any
changes in disposal area location.    The endangered species
information we are requesting from you will assist us in
responding to the Endangered Species Act, as amended, and in our
continued studies for the project. We would appreciate a reply
within 30 days.

Sincerely,

Walter Yep
Chief, Planning Division

Enclosure

D-2
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United States Department of the Interior

SACRAMENTO ENDANGERED SPECIES OFFICE~
2800 Cottage Way, Room E-1823

Sacramento, California 95825-1846

o E C ~ o ’198~

Mr. Walter Yep, Chief
Planning Division
U.S. Army Corps of Engineers
650 Capitol Mall
Sacramento, Calfornia 95814

Subject: Revised List of Endangered and Threatened Species
for the Sacramento River Deep Water Ship Channel
(Case No. I-I-86-SP-93)

Dear Mr. Yep:

This ~etter and attached list of endangered and candidate species

responds to your request of 6 December 1985 and revised maps of

disposal areas for the project. Based on the maps and ~ield

.survey of 13 December 1985, we no longer believe that the Delta

green ground beetle, Solano grass, or Antioch Dunes evening

primrose may be affecied by this project. The only listed

species that now may be affected is the salt marsh harvest mouse~

on sites $21 and S35. Please contact Pete Sorensen or Jack

Williams if we may be of further assistance.

,

1C. Kobetich
Project Leader

Attachment
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LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES. AND
CANDIDATE SPECIES THAT MAY OCCUR IN THE ARE~ OF THE PROPOSED

SACRAMENTO’RIVER DEEP WATER SHIP CHANNEL~
SESO Case No. I-I-86-SP-93

Listed Species

Mam.mals

Salt marsh harvest mouse, Reithrodontomys raviventris (E)
(found in downstream sites, e.g., $21 and $35)

Proposed Species

None

Candidate Species

Mamma i s

Suisun shrew, Sorex ornatus s’inuosus (2)

Birds                                                                                      ¯

California black rail, Laterallus jamaicensis co~urniculus
(2)

Plants

Suisun aster, Aster chilensis vat. lentus (2)
suisun thistle, Cirsium hydrophilum vat. hydrophilum (I)
California hibiscus, Hibiscus californicus (2)
Delta-tule-pea, Lathyrus jepsonii subsp, jepsonii (2)
Mason’s lilaeopsis, Lilaeopsis masonii (2)

(E)--Endangered         (T)--Threatened        (CH)--Critical Habitat
(1)--Category i: Taxa for which the Fish and Wildlife Service

has sufficient biological information to support a proposa!
to list as endangered or threatened.

(2)--Category 2: Taxa for which existing information indicated
may warrant listing, but for which substantia! biological
information to support a proposed rule is lacking.
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Addendum to the

Sacramento River Deep Water Ship Channel

Endangered Species

Biological Data Report

January 1986

1.    Introduction. - The Biological Data Report (BDR) reflects an
analysis of the potential impacts of the Sacramento River Deep
Water Ship Channel (SRDWSC) deepening and widening pro~ect on
Federally listed endangered and threatened species and candidate
species. The BDR analysis was based on the project description in
the draft SRDWSC General Design Memorandum and Supplemental
Environmental Impact Statement dated August 1985. A March 19,
1985, list of Federally listed endangered and threatened species
and candidate species was provided by the U.S. Fish and Wildlife
Service Endangered Species Office (ESO) and used in the

-analysis. This March 1985 list included three listed endangered
species (salt marsh harvest mouse, Soiano grass, Antioch Dunes
evening primrose), one threatened species (Delta green ground
beetle), and seven candidate species (Suisun shrew, California

.black rail, Suisun aster, Suisun thistle, California hibiscus,
delta rule pea, and Mason’s lilaeopsis). Two other species, the
threatened valley elderberry longhorn beetle and the rare
Sacramento anthicid beetle were also investigated although they
were not listed by the ES0.

2. Re-analysis of Impacts to Endanqered and Threatened Species. -
An updated list of Federally listed endangered and threatened
species was received from the ESO on December 20, 1985 (see
Attachment). Based on revised dredged material disposal (DMD)
sites and a December 13, 1985, field survey attended by Corps and
ESO personnel, the Deltagreen ground beetle, Solano grass, and
Antioch Dunes evening primrose were deleted from the December
1985 list. Both the Delta green ground beetle and Solano grass
are associated with vernal pool habitat. The BDR reported that
only DMD site IS contained vernal pools. However, on the
December 13, 1985, field survey, the ESO determined that DMD site
13 did not contain vernal pools. The March 10, 1985, ESO list
had reported possible occurrences of the Antioch Dunes evening
primrose at DMD site 15. This disposal site had been eliminated
from the pro~ect plan earlier, due to economic infeasibility.
Field investigations found no evidence of these species at other
sites in the pro~ect area. Based on all this data it was
determined that the project would have no adverse impacts on
these species.
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Endangered Species

Project boundariesfor DMD.sites 21 and 35 were realigned to
avoid permanent impacts to existing wetlands, much of, but not
all of which contain known and potential saltmarsh harvest mouse
habitat. These wetlands will not be used for DMD disposal or
construction activities. Contract plans and specifications will
require that the wetland on DMD site 21 be entirely avoided.

Temporary impacts will occur to the wetland adjacent to S-35
where discharge and outlet pipeswill be placed for access to the
disposal site during the construction period. Contract plans and
specifications will require that these pipes be located on areas
containing unsuitable salt marsh harvest mouse habitat, if
possible. Access to the DMD site will be located on the least
environmentally sensitive areas. Prior to construction, field
visits and evaluations will be made to identify the best
locations for the pipes to cross the wetland. A Corps biologist,
in consultation with the ESO will participate in these visits and
evaluations. The contract plans and specifications will identify
exact locations of pipe placement. A construction inspector and
Corps biologist will conduct field investigations during
construction to insure compliance with these requirements. Upon
completion of the project, the contractor will be required to
restore the access locations to preproject conditions. A Corps
biologist will a conduct post construction evaluation’assessing
the contractor’s compliance with these environmental
requirements, along with a follow-up visit one year after
completion of the construction to evaluate natural recovery Of
the site. If site recovery is not adequate, the biologist will
develop a revegetation plan to be implemented by the Corps.

Candidate Species

The BDR reported possibl~ minor impacts to the delta rule
pea due to construction and maintenance dredging in the natural
channel as a result of the use of pipelines and other machinery
at DMD ~ites at Rio Vista, Sherman Island, and an area downstream
of Grand island. The report also predicted possible minor
impacts to Mason’s lilaeopsis due to construction activities in
the natural channel below Cache Slough, if care is not taken to
avoid clay benches with dredge pipelines and other machinery~
Areas of specific concern are shoreline near Collinsvil!e, Grand
Island, Decker Island, and the mitigation site at Prospect
Island.

Construction and access will be designed to avoid or
minimize impacts to candidate species. Exact locations of
candidate species will be determined by a Corps biologist, in
consultation with the ESO, and will be noted in the contract
plans and specifications. Discharge pipes and outlet pipes will
be located in the least environmentally sensitive areas to avoid
or minimize impacts to candidate species~ A construction
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inspector and Corps biologist will conduct field investigations
during construction to insure compliance with these requirements.
Upon completion of the project, the contractor wiil be required
to restore the access locations to prepro~ect conditions. A
Corps biologist will conduct a post construction evaluation
assessing the contractor’s compliance with these environmental
requirements, along with a follow-up visit one year after
completion of the construction to evaluate natural recovery of
the site. If site recovery is not adequate, the biologist will
develop a revegetation plan to be implemented by the Corps.

3
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SACRAMENTO RIVER DEEP WATER SHIP CHAN~EL

ENDANGERED SPECIES

BIOLOGICAL DATA REPORT

U, S. Army Corps of Engineers
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SACRAMENTO RIVER DEEP WATER SHIP CHANNEL

E~DANGERED SPECIES
BIOLOGICAL DATA REPORT

1.0 INTRODUCTION

I,i PURPOSE AND NEED

Pursuant to section 7(c) of the Federal Endangered Species Act (Act), as
amended (16 USC 1531-1542), this report documents the results of a biological
assessment of the plant and animal species of concern within the area of a
construction project proposed by the U.S. Army Corps of Engineers (COE). The
proposed project is the deepening and widening of the Sacramento River Deep
Water Ship Channel in Sacramento, Solano, and Yolo Counties (Figure i-I).
For this assessment, the COE requested a list of species of concern from the
U.S. Fish and Wildlife Service (FWS) - Endangered Species Office (ESO) in
October 1984. Since the biological assessment was not initiated within 90
days, a revised list was requested in March 1985 (Appendix

Contained within this report are descriptions of ali species, current
legal status, historic and present distribution, habitat requirements, and
status of populations in the study area. Also included in this report are an
outline of the methodology, the possible reasons for the decline in the
populations, and an analysis of the potential impact of the project on the
species of concern.

The Federal species of concern include three listed species with
endangered status, one listed species with threatened status, no

species, and seven candidate species (Appendix Q). Federally listed taxa,
1egally protected under the Act, require formal consultation with FWS to
determine the nature and significance of any project impacts to them and to
determine the need and possibility for mitigation. Federally ~roposQg taxa
are subject to a full biological assessment because of the potential for
their becoming listed and requiring formal consultation. Although candidate
taxa hold no legal standing, they are frequently evaluated with the
possibility of holding informal consultation with FWS, because of their
uncertain or potentially changeable status (Appendix B).

The Act defines the following terms as shown belOWo and these Federal
definitions are used throughout this document. Other definitions of the same
terms may be found in other statutes or policies regarding plants or animals
of special status such as the California Endangered Species Act of 1970.
Non-federal definitions will not be used in this report unless otherwise
specified.
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Candidate - refers to those species currently under
review by FWS but neither Threatened nor Endangered

~ategoryl - refers to those candidate taxa for which
FWS has sufficient biological information to support a
proposal.

Cat~~- refers to those candidate taxa for’ which
existing information indicates that listing it may be
warranted, but for which substantial biological
information to support a proposed ruling is lacking.

Endanqered - refers to any species which is in danger of
extinction throughout all or a significant portion of
its range, other than a species of the Class Insecta
determined by the Secretary to constitute a pest whose
protection underthe provisions of this Qct would
present an overwhelming and overriding risk to man.

Threatened - refers to any species which is likely to
become an endangered species within-the foreseeable
future throughout all or a significant portion of its
range.

1.2 STUDY AREA

The Sacramento River Deep Water Ship Channel (DWSC) study area extends
from the Port of Sacramento (channel mile 42.0) south to New York Slough.
(channel mile 0.0) and approximately one mile east and west of the Sacramento
River Deep Water Ship Channel (Figure 1-2). For purposes of this report, the
study area includes all the lands within the boundary on Figure 1-2. The
project area includes: I) 25 feet shoreward on either side of the man-made
channel between channel miles 18.6 and 42.0, 2) the dredged material disposal
sites (DMD), and 3) the mitigation parcel on Prospect Island (S-12) and
surrounding shoreline habitats (Figure 1-2). The distinction between study
area and project area is important in order to distinguish between status of
plants in the study area and actual impacts of the project on a species. For
example, a plant that is found in the study area may not be affected by the
project activities because it is not within the project area as described-
above.

Historically, much of the study area was grassland, vernal pool, and
riparian habitat (Figure I-3). With the construction of levees, many of the
lands were slowly converted to agricultural uses. The present uses of
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t̄he lands within the study area are grazing and dry land farming,
agriculture, recreation, private docks and marinas, and some
residential/commercial uses. The northwest portion of the Grand Island DMD .~
site (S-14) is a permanent sand extraction facility because it is used for ~~

maintenance dredged material disposal. Most of the ship channel is tidally
influenced, and mudflats and some emergent marshes have developed near Lake
Washington (S-I) and on the river banks downstream of Cache Slough. There is
a narrow strip of marsh in some areas of the man-made channel where the bank
and/or bench has slipped, providing an elevation suitable for marsh
development.

1.3 DESCRIPTION OF THE PROJECT

1.3.1 Location

The proposed DWSC project area is located in Sacramento, Yolo, and
Solano Counties within, and on lands near the existing deep water ship
channel and the Sacramento River from the Port downstream to approximately
New York Slough (Figure I-2). The proposed activities consist of
construction dredging, maintenance dredging, mitigation excavation, and
dredged material disposal.

1.3.2 Construction Features

Deep-draft navigation improvements would consist of widening and
deepening the existing channel from New York Slough (channel mile 0.0) to the
Port of Sacramento (channel mile 42.0). Approximately 22 million cubic yards
(MCY) of dredged material would be excavated from the navigation channel.
The dredged material would be pumped a maximum of 10,000 linear feet to
fifteen disposal sites located on both sides of the channel (Figure 1-2).
Approximately 4,464 acres of land are being evaluated as potential dredged
material disposal sites (DMD), although the entire DMD capacity of these
sites (30 MCY) is not required for construction disposal (22 MCY). Most
proposed DMD sites have been at least partially used for disposal in the
past, either during the original construction of the channel or during
subsequent maintenance dredging.

1.3.3 Operation Features

Six DMD sites will be used for periodic maintenance DMD (S-1, S-14,
S-16, S-19, S-Sl, and S-32), although the disposal sequence will be staggered
and the sites will not be filled to capacity. Maintenance dredging will be
required approximately every two to three years in some portions of the.
project area, but the channel will be dredged one segment at a time. Other
portions may be dredged every seven to ten years or as conditions require.

1.3.4 Mitigation Features

To mitigate the loss of wetland and upland habitat along the channel and
within the proposed DMD sites, 63 acres of agricultural land will be
converted to wetland habitat at the downstream end of Prospect Island (S-I~)
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(Figure 1-2). The proposed mitigation wetland will be constructed by
building a cross levee across Prospect Island, excavating the existing
agricultural land, and breaching the levee thereby flooding the 63 acres.
Several islands will be created within the excavated area resulting in a
mosaic of low shrub riparian, freshwater marsh, and open water habitat
(Figure I-4). It is assumed that there will be no significant impact to the
marsh habitats now existing along Miner’s Slough and in the man-made channel
along Prospect Island.

2.0 METHODOLOGY

2.1 I.ITERATURE REVIEW

The initial source of information was the FWS (5. Barte11, 1984).
From the FWS list (Appendix A) and the reports on file at the agency, a set
of possible data sources was compiled.

Local libraries and herbaria were consulted for pertinent references and
historic records on the species of concern. Recently published documents on
endangered species within the Sacramento-San ~oaquin watersheds were relied
on to provide a base of information on many of the species and then a data
request was Imade to the Natural Diversity Data Base in Sacramento. Other
sources of information, literature, and maps are listed in the reference
section of this report.

2.2     PERSONAL INTERVIEWS

Individuals from the various universities and herbaria, as well as
resource agency personnel, were consulted for their opinions and information
regarding the occurrence of these species of concern. It was found that
several of the species had little historic record or documented information;
therefore, the personal interviews were of prime importance. The researchers
contacted during the preparation of this report and their contributions are
recorded in the Coordination section of this report.

2.3    FIELD STUDIES

Field surveys of selected portions of the study area were made on
numerous occasions during the months from November 1984 through August 1985.
The surveys were conducted as appropriate to the plant or animal species
being investigated. ’The entire study area was generally surveyed by car and
on foot in February 1985 and by boat in ~une 1985 to identify potentially
important habitats, specifically, high quality wetland, riparian, and sand
dune habitats. Ground surveys were made to check all of the known species
locations and to identify other potentially important areas.

No trapping was done for’ the salt marsh harvest mouse, Suisun shrew, or
California black rail. The study methods for fauna are described in the
"Surveys in the Project Area" section of this report.

The plant surveys were conducted according to Nelson’s method for rare
plant surveys (Appendix C). Each of the DMD sites was assessed by habitat
type and then specifically searched in areas where potential habitat for the
plant species of concern was found. The plants were searched for during
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their peak flowering "time (Figure 2-I) and repeat visits were made if species
identification was impossible (i.e., not flowering). Any plants collected
and positively identified as a species of concern were submitted to the
Jepson Herbarium at the university of California at Berkeley.

3.0 RESULTS AND DISCUSSION

3.1 OVERVIEW OF SPECIES OF CONCERN

An overview of known occurrences of the species of concern surveyed in
this report is presented on Plates I-6. Each plate shows a reach of the
study area, the critical habitats, known locations, and an indication of
abundance of where it is known.

The Federal list lists one endar~ered mammal, one threatened insect, and
two candidate ’Faunal species - one small mammal and one bird. Other species
considered rare or unusual by the State of California include a variety of
mammals, reptiles, and insects (DFG, 1980; COE, 1979). One insect,
investigated in the preparation of this report, is the Anthicid beetle
(~O.~.~u~s sacramento and ~.~ antiochensi_~). ’This report discusses the status
of this insect since it was found in the study area during the preparation of
previous reports on the pro~ect (COE, 1979; COE, 1985), but it is not listed
by either the FW$ or the State.

The federal list of rare and endangered plant species includes two
endangered species: an unusual grass and a shrub with extremely specific
habitat requirements. Five other species are under consideration for federal
listing, but there is insufficient data about their status to support a
ruling. The State of California, the Smithsonian Institute, and the
California Native Plant Society each have lists of plant species of concern
that were also considered in the preparation of this report, but no textual
discussion of these is presented (CNPS, 1984; DFG, 19B4).

All known occurrences are recorded for reference to range and
distribution within the study area (Plates i.-6).

~.2 FAUNA

3.2.1 Salt Marsh Harvest Mouse
Reithrodontom~s raviventris

Leqal Status. The salt marsh harvest mouse is listed as endangered, by
both the FWS (1980) and the California Department of Fish and Game (DFG)
(1978).

Distribution.

Historical. Salt marsh harvest mouse (SMHM) evolved with the
creation of the San Francisco Bay some 8,000-25,000 years ago (Shellhammer,
et al., 1984). Fisler (1965) indicated that SMHM were probably found in most
of the marshes throughout the San Francisco Bay. The wetlands and marshes of
the original Sacramento-San Joaquin Delta were probably too fresh to support
these mice. The Collinsville-Antioch area was probably the eastern limit of
their distribution, as it is today (Shellhammer, et al, 1984).
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Figure 241. Outline of flowering periods for the plant species of concern in the DWSC study area,
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.p....r,e....s,e_.n.~. The SMHM is presently Found in the saline and brackish
emergent wetlands of San Francisco Bay and its. tributaries. There are two              ..
subspecies. The northern subspecies, R_= raviventris halicoetes is found on
the Matin peninsula, through the Petaluma, Napa,and Suisun Bay marshes, and
in northern Contra Costa County (Figure 3.2-1). The southern subspecies,
raviventris raviventris is mostly restricted to a band extending from San
Mateo County and Qiameda County south along both sides of San Francisco Bay
to Santa Clara County, but isolated populations occur in Matin and Contra
Costa Counties. Pickleweed-dominated wetland is the preferred habitat
(SheiIhammer, 1977) wher’e R. raviventris may be locally common. Grasslands
adjacent to pickleweed marsh are used, but only when the new grass growth
affords suitable cover in the spring and summer months (Fisler, i965;
SheIihammer, 1982; and DFG, 1985c).

Habitat Requirements. SMIiM use pickleweed-dominaLed plan~ communities
as their primary habitat. The value of pickleweed increases wi~h depth,
density, a~ the degree of intermixing with fat hen (~t~~ ~ vat.
has~a~) and alkali heath (Frankenia grandEfolia) (ShellhaB~er, 1982),
Pickleweed is ~he primary habitat, bu~ non-.subBerged saI~-~oieren~ vegetation
(peripheral haIoph~tes) for escape during highes~ ~{des is essen~{al
(Shellhammer, et al, 1982).

Some movement of individuals from pickleaeed marsh to higher grassland
occurs in the spring and summer, or otherwise as p].ant cover affords escape
from predators. These movements are likely %o occur daily and do not
represent complete shifts in habitats. ’The movement of individuals bet~een
marshes does not seem to occur (Shellhammer, 1977).

The distribution and abundance of the SMHM are dependent on the
availability of dense pickleweed salt marsh. Both the northern a~ southern
subspecies co-occur ~ith the closel~-related aestern harvest mouse
Reithl"odon%om~ ~o%~., at the upper edges of marshes and in marginal
areas. Both the SMHM and the western harvest mouse ma~ be Found in
pickle~eed, although R~ raviventris excludes or replaces R. meqalotis in
denser stands. The abundance of R. meqalo%is incfeases aith predominance
annual or perennial grassla~.

There are little data on feeding by SMHM, but they probably subsist on
leaves and stems o£ plant species found in the salt marsh. There is much
seasonal variation in s%o~ch contents (Fisler, 1965). In ain%er, f~esh
green grasses seem to be preferred. The rest of the year, pickle~eed and
salt grass are the main food sources. The herbivorous diet of E.u raviventris
in comparison with R. megalotis is reflected in a significan%l~ greater
intestine length (Fisler, 1965). Free aater is required, but both subspecies
are capable of drinking pure sea water. ~= .F~ halicoetes is capable of
drinking pure sea ~ater (Fisler, 1963; Haines, 1964), but R. r. raviventPis
selects ~a-ter ~ith salinities between fresh a~ sea water, leaning toward sea
water (Fisler, 196~, 1965). The differences probabl~ relate %o the normal
salinit~ levels in the salt ~ater available to natural populations.

Salt marsh harvest mice do not burroa. Nests of grass and sedge built
on the ground are associated ~ith the north bay subspecies and are similar to
those constructed by R. meqalo%is. The south bay subspecies seems %o do
little nest-building, but it may construct a loosely organized nest of dry
grasses (Fisler, 1965; Shellhammer, 1982). The south bay form (R~ ~’~

ii
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raviventri~) breeds mostly from March to November. The north bay form (~ r.
halicoetes) breeds From May to November (Fisler, 1965). Litter size averages
around four young for both.forms. R. r. raviventris may produce two litters
each year, but the shorter breeding season for R. r. halicoetes suggests this
form has only one litter per year (Fisler, 1965). There are no .data
regarding ’the age of weaning of the young, or the age of sexual maturity.

Salt marsh harvest mice are primarily nocturnal, but between 15 and 20
percent of daily activity recorded under laboratory conditions was between
sunrise and sunset (Fisler, 1965). Most of this daylight activity occurred
in the afternoon.. The south bay subspecies (.~= [~ raviventris) can become
torpid, particularly in the early morning hours. Neither the north bay
subspecies (R_=..r_=. halicoetes) nor the closely related western harvest mouse
(L~~) share this characteristic (Fisler, 1965).

There are no data regarding home range or territory size for either
subspecies. Predators include owls (Johnston, 1956), hawks, gulls, weasels,
and probably other mammalian predators when mice use the grasslands. There
are also several documented instances of salt marsh harvest mice being eaten
by another endangered species, the California Clapper Rail (Rallus
lon~irostris obsoletus).

Reasons for Decline in Populations. The draft recovery plan for the
SMHM (Shellhammer, et at., 1985) listed five principal reasons for the
decline of the SMHM. These reasons, which all relate to the commercial and
residential development around San Francisco Bay, are as follows:

1) habitat loss;
2) fragmentation of the remaining marshes;
~) widespread loss of the high marsh zone as a result of

backfilling;
4) land subsidence;
5) vegetational change.

Marsh loss is mainly attributed to filling, diking, subsidence, and
changes in salinity (Shellhammer, 1982)..R_. raviventris has been especially
affected by habitat loss. Vegetational changes over the last three decades,
notably the increase of bulrush (.Sc~.~A spp.) and salt grass (Distichlis
spicata), and the decline in pickleweed, are attributed to changes in
salinity of the marshes, brought about by increasing volumes of sewage water,
as well as subsidence-related causes (Wondolleck, et al, 1976, Shellhammer,
1977).

Status of the Population in the StudE Area. As has been indicated, the
northern subspecies, Reithrodontomj~ raviventris halicoetes is found in the
Suisun marshes, which are at the far western end of the project boundaries.
To date, the eastern most populations of SMIIM have been found near
Collinsville on the north side of the San Joaquin River. Trapping studies
were conducted in 1978 for the Pacific Gas and Electric Company (PG&E)near
Collinsville (Envirodyne Engineers, 1978; Harvey and Stanley Associates,
1978).

The Collinsville area has been identified in the recovery plan as
essential habitat. The area includes two diked-off marshes totaling
approximately IS2 hectares just northeast of Montezuma Island. Theplan
proposes to secure and manage the marshes under diked conditions. Conditions
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at present are below optimum, and planting or seeding of saltmarsh plants
and/or modification of the flooding regime may be required to improve the
habitat for the mouse (Shellhammer, et al, 1985).

Survevs in the Proiect Area. Sites S-35 and S-.21 are near the known
eastern edge of the distribution of the salt marsh harvest mouse. These two
sites were examined for appropriate habitat for the species. Site S-35 is
primarily pasture, but there is tidal marsh on the southern edge of the site,
along the Sacramento River. This marsh is a mixture of bulrush and some
cattail, and does not include pickleweed, the prime habitat for the species.
However, at the northern edge of the marsh is an area which ponds
seasonally. This fringe area is a mixture of grasses, bare ground, and
pickleweed. During surveys of the site in May and 3une 1985, the pickleweed
was in small isolated patches, with little cover, and no large continuous
pickleweed areas.

The pickleweed alone is probably not of sufficient cover or abundance to
support the salt marsh harvest mouse. Capture of the R. r. halicoetes this
year in brackish marsh situations at Antioch, (P. Sorenson, FWS, pets. comm.)
has left the question somewhat open with respect to the mouse at site S-35.
Other brackish or fresh-water marshes where the salt marsh harvest mouse was
found, including Qntioch, were contiguous with either tidal or diked
pickleweed habitats (H. Shellhammer, pers. comm.), this is not the case at
site S-35. Nevertheless, there seems to be significant use of non-prime
habitats this year, which may be in part the result of high population levels
of the mouse. Therefore, the recommendation was made to trap for the mouse
at site S-35. Funding limitations prevented completion of trapping this

Site S-21 is also largely grassland. Levees protect most of the site
from water from the Sacramento River. However, at the eastern end of the
parcel, a marsh exists, fed by surface water runoff from the site, but also
apparently from the occasional overtopping of the levee. June field
investigations showed evidence of very recent overtopping of a low spot in
the levee, as there was I-2 feet of water in the marsh.

As with site S-35, the recommendation~ was made to trap ,in this marsh to
determine if the. SMHM was present. While the area does not contain prime or
even moderate habitat, the precise geographical and habitat limits of R. r.
haliocoetes are not clear in light of recent trapping results.

Project._Impacts. Both sites S-21 and S-35 are proposed as DMD sites.
In both cases, .the marshes which are potential habitat are largely avoided by
the proposed deposits. ~t site S-35, some of the seasonally ponded area
which contains some pickleweed will be covered. This area and the marsh
adjoining it might be habitat for the salt marsh harvest mouse, although it
is marginal in nature at best. Without trapping the impacts are impossible
to quantify. If this area is included in the final DMD plan, it should be
trapped before depositing begins.

At site S-21, a proposal was made to avoid the marsh entirely. If this
is done, and no alteration is made to the levee between the marsh and the
Sacramento River due to this project, then there should be no impacts to any
endangered species in the marsh. There would be no impacts to the marsh
under the No-Action plan.

14
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3,2,2 Delta Green Ground Beetle
Elaphrus viridus

Leqal Status. The delta green ground beetle (DGGB) is listed as
-threatened by -the FWS and it has no status with the State of California.

Distribution,

Historic. The historic distribution of DGGB is unknown. Zt was
described in 1878 by Dr. George llorn based on a single specimen. The
locality was unknown until the species was rediscovered in 1974 at the 3epson
Prairie Preserve. The species may have been widespread in the Genital Valley
before grazing agriculture converted grassland and wetland habitats,

Prese,~. Today the species is known only from "hogwallow" vernal
pools and pastures surrounding Olcutt Lake on the 3epson Prairie Preseve in
Solano County (Figure 3.2-2).

Habitat Requirements. Specific details regarding the habitat
requirements of the DGGB are unknown. Zt is found now in the vernal pool
habitats of the 3epson Prairie, but this may not be its preferred habitat.
Rather, this may represent the only undisturbed grassland areas of what was
once a widespread habitat (FNS, 1985).

Since its rediscovery, -the species has been collected from-the margins.
of vernal pools, on bare ground, and along sheep trails. The adults are
small (about one cm) and brilliantly but cryptically colored and are
difficult to locate when hiding in low-growing vegetation (Arnold, 1983; FWS, .
1985). ’

The DGGB is apparently active during the daytime and during the warmest
part of the day. This is unusual for a carabid, as most other carabids are
nocturnal, seeking cover during the day. Adults have been collected from
early February to mid-May, and may be active earlier in the winter. This
winter activity is unique among ~laph~us. species, which are typically active
in ’the late spring and summer (Goulet, 1982). Adult E1aphrus viridus enter
obligate diapause in late spring, as dry weather begins in California. Other
El___a h~ species diapause in late summer,

~,!~phrus viridus is likely a generalized predator, feeding on
soFt-bodied prey. Terrestrial chironomid (Diptera) larvae may be a major
food source for the species. Arnold (1983) speculated that these soft-bodied
prey may be widespread in grasslands in the winter but restricted to the
margins of vernal pools as summer dries the area.

Other Elaphrus species are found in bare or sparsely vegetated areas.
The precise habitat requirements of the DGGB are poorly understood, for while
a number of adults have been captured in dense vegetation, more sparsely
vegetated areas may indeed be the preferred habitat. Detection of prey would
be simpler in such areas, and in dense vegetation, cryptic coloration is not
much of a benefit. These factors both suggest that more open areas may be
the prime habitats (FWS, 1985).

Adults may be strong fliers, which would allow them to locate in the
widely dispersed vernal pools and islands or grassland.                                ’
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Reasons for Decline in Populations. The primary threat to survival of
DGGB has been and continues to be ’the loss of habitat by agricultural
conversion, river channelization, dam construction, drainage and pipeline
construction, and other means (FWS, 1985).

Status of the Populationsin the Study Area. The DGGB is apparently
limited to a small population in-the vicinity of vernal pools at the ]epson
Prairie Preserve. However, as the species went nearly 100 years before its
rediscovery at its current location, other similar habitat may also support
populations of the beetle. Vernal pool habitat and associated grassland
areas should be examined for possible populations.

Surveys in the Project Area. A May 1985 survey of Rio Vista site S-13
was conducted by Dr. Ronald Stacker and Ronald Duke. This survey did not
reveal any evidence of ~aphrus viridis at. the site. The area is mostly
pasture with several vernal pools in the northwest corner, (Plates 4, 16,
17). The vernal pools were dry by the time that surveys were conducted, but
¯ there was still some water in .the drainage ditch which connects the pools to
a drainpipe at the northwest corner of the parcel.

One vernal pool is apparently used for watering sheep and cattle which
graze the property. This pool is connected to the drainage ditch, but holds
water later in the season because of a small man-made rise (less than one
foot) at the outlet of the pool. Thus the site is modified (drainage) and
disturbed (grazing). While we did not conduct winter or early spring
surveys, we found no evidence that there are vernal pools of the "hogwallow"
type on the property.

~roject...~mpact~. No individuals are recorded from this site, nor were
any observed in the spring of 1985. The site is drained and disturbed, and
there do not appear to be any "hogwallow" type vernal pools. Although early .
spring surveys were not completed, ’there does not appear to be suitable
habitat for the beetle at the site. There should be no impacts to the
species by the Selected Plan, which would place dredge material on the
parcel. No impacts would occur with the No Action Plan.

3.2.3 Suisun Shrew
Sore_____~xornatussinuosus

Leqal Status. FWS designates the Suisun shrew as a candidate category 2
species. This status indicates that the Suisun shrew may warrant listing,
but additional biological information is needed before a ruling on a proposed
status can be made (Appendix B).

Distribution.

Historic. The historic distribution of the Suisun shrew is
unknown. Suitable habitat probably occurred along the Sacramento-San Joaquin
Delta, the Nape River, and the Petaluma Creek drainages, in addition to the
marshes of the San Pablo and Suisun Bays (Williams, 1983). Upland habitats
north of the San Pablo-Suisun Bay region are likely too dry for shrews.

Present. Suisun shrews are found in the northern perimeters of San
Pablo and Suisun Bays, from Grizzly Island westward to the mouth of Petaluma
Creek (Rudd, 1955a)(Figure 3.2-3). Distribution may be more extensive, but
recent status surveys (Williams, 1984) have not documented any further
distribution,

17

C--090857
C-090857



Habitat Requirements. Suisun shrews are Found in tidal salt marshes
characterized by pickleweed (Salicornia pacifica.), cordgrass (S_partina
~9.~ios____~), and gumplant (Grindelia humilus). They are also found in brackish
marshes dominated by California bullrush (Scirpus californicus) and cattail
(T~ latifolia) (Rudd, 1955; Williams, 1983). The structure.of the
community, not the species composition, appears to be the determining factor
in shrew occurrence.

Shrews feed on insects and other invertebrates under driftwood litter
and under the dense cover of low-lying vegetation (DFG, 1985b). Driftwood
and other litter above the mean high tide line may be essential for" nesting
and foraging sites (Williams, 1983).

Sorex ornatus is generally active all year’ long. Most surface activity
is nocturnal. Pearson (1959) reported two peaks of activity, one at dusk and
another later at night.

Little specific work has been done on the breeding characterisitics of
S. o. sinuosus. Rudd (1955a) has described breeding characteristics of ~
vagrant. S. vaqrans exhibits most pregnancies in March and April, though
the~ may occur from February through October. The litter size is about six,
and females may have more than one litter in a year. Most individuals do not
live to breed a second year. The information on S__~. v__@_grans may not apply -to
S.    O,    sinuousus.

Reasons for Decline in Populations. Sorex ornatus sinuousus occurs only
in San Pablo and Suisun Bays. It is both less dense and more restricted in
distribution than the endangered salt marsh harvest mouse (SMHM). It prefers
the dense, low-lying cover of Salicornia. As it is restricted ’to the same
habitats as the SMHM, it may therefore be subject to the same threats.

Management of portions of the Suisun marshes as brackish marsh for
waterfowl may pose an additional-threat, as with the SMHM. Furthermore, the
Suisun shrew is insectivorous and so may require different management
techniques than the herbivorous SMHM.

’ Status of the Populations in the Studv Area. The range of -the Suisun
shrew extends westward at least into the Suisun Bay marshes. Records of
animals include specimens from Grizzly Island and its periphery, Suisun
City. Trapping conducted by Harvey and Stanley Associates (1978) for PG&E at
Collinsville found only a single shrew. Other than these scattered records,
little data exist.

Work by Rudd (1955a,b) and Williams (1979), indicates that S. o.
s__inuosus reaches its eastern most distribution in the vicinity of Grizzly
Island. East of this area, S. o. sinuosus apparently hybridizes with $. o.
californicus in a zone with spatially intermediate populations. Thus "the
most likely resident of the study areas in S-~5 and S-21 is S. o.
c_~li__ff~[o.!~y~, although the precise range has not been established.

Surveys in the Project Area. The sites were surveyed for appropriate
habitat ’For the Suisun Shrew. What little is known about the habitat
requirements of the shrews indicates that they require tidal marshes, either

:. salt or brackish marsh. Both sites S-21 and S-35 contain marshes which are
¯ .. not subject to regular" tidal inundation, at least in the area which may
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receive DMD, The habitat was therefore deemed not appropriate and no
additional surveys for the Suisun Shrew were recommended.

Project Impact_s.. Based on the analysis of available habitat, no impacts           L .
are predicted from the No Qction, or the Selected Plans.

3.2.4 California Black Rail
Laterallus .iamaicensis coturniculus

Leqal Status. The California Black Rail (CBR) is a candidate species
category 2 according to the FWS, indicating a need for more biological
information about the bird. The State of California (DFG, 1978) assigns it a
"rare" status° which indicates that "although (the species is) not presently
threatened with extinction, (they) are in such small numbers throughout their
range that they may become endangered if their environments worsen".

Distribution.

Histo_ri__q. The California Black Rail (CBR) was known to occur from
Tomales Bay, Matin County, south along the coast into northern Baja
California and in the inland marshes in the Sacramento-San %oaquin Delta
(EDDY and WI-]SCO, 1981).

Present. The CBR is a rare, year-long resident of salt, brackish,
and freshwater marshes in the San Francisco Bay area, Sacramento-San Joaquin
Delta (Figure 3.2-4), coastal southern California at Morro Bay, the Salton
Sea and lower Colorado River area. It was Formerly a local yearlong
resident in coastal lowland marshes from Santa Barbara County to San Diego,             ...
where it still winters rarely. The CBR is secretive and elusive, and has               ~
never been considered abundant (Wilbur, 1974; E[)~W and WESCO, 1981) but Few
quantitative studies have been conducted. The DFG initiated studies of the
species in 1974, in order" to determine the breeding status of the speci.es.
Breeding CBR were located in Solano, Napa, and San Joaquin Counties (3urek,
1975 and 1976)0 and in 1977 Manolis surveyed the San Francisco Bay and
Sacramento - San Joaquin Delta for the species.

Habitat Requirements. CBR occur most commonly in tidal salt marshes
dominated by pickleweed or brackish marshes supporting bulr.ushes in
association with pickleweed. In exclusively freshwater" marshes where CBR
occur (e.g. along the Colorado River), bulrushes, cattails, and saltgrass are
usually present. CBR were thought to be usually found in the immediate
vicinity of tidal sloughs (Manolis, 1977), but recent work by Evens and Page
(1983) at the Corte Madera Ecological Preserve showed no preference for such
sloughs. Rather, the species was found almost exclusively in tall, dense
pickleweed which was relative].y open at ground level, at least during the
breeding season. Pickleweed salt marshes or pickleweed upper marsh zones of
brackish marshes were also found to be preferred habitat by Manolis (1977).

CBR are found in the high marsh zones near "the upper limit of tidal
flooding and not in low marsh areas with considerable annual and/or daily
fluctuations in water levels (DFG, 1985). ~1ong the Colorado River, CBR
prefer" dense bulrush stands, shallow water, and gently sloping shorelines
(Repking and Ohmart, 1977).
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During winter high tides, CBR take refuge in dense, tall vegetation
immediately adjacent to the salt marsh and above the reach of the tides. At
these times, they are especially subject to predation (Evens and Page,
1983). Thus CBR may depend on the zone where the upper marsh vegetation
intergrades with peripheral halophytes or upland vegetation for cover.

CBR glean and peck for a variety of arthropods (e.g., isopods and
insects) from the surface of mud and vegetation (DFG, 1985a).

CBR nests are concealed in dense marsh vegetation, such as pickleweed,
near the upper limits of tidal flooding (Stephens, 1909) and consist of a
loosely-made, deep cup which may be at ground level or elevated several
inches high. Nests with eggs have been discovered from 12 March to 4 June
(Bent, 1926; Wilbur, 1974). Clutch sizes of birds in California ranged from
3 to 8 and averaged six eggs per clutch (Wilbur, 1974). CBR are
single-brooded (Dawson, 1924). They may abandon their" nests if disturbed
before completing their clutch (Huey, 1916; Heaton, 19S7; DFG, 1985).

CBR apparently winter in locations where they do not breed (Manolis,
1978; Garrett and Dunn, 1981; Evens and Page, 198~). Evens and Page (198S)
found eleven wintering birds in a marsh which they believe supports no more
than two breeding pair. There may also be some post-breeding ~andering, as
individuals have been recorded during late summer and fall away from marshes
(Wilbur, 1974; Ripley, 1977). There does not seem to be an established
seasonal migration, however (DFG, 1985).

There are little data regarding density of CBR populations. Evans and
LeValley (1981) estimated a population of 150 in an area of unreported size
at Port Chicago, Contra Costa County. Jones and Stokes (1982) reported 25
birds in a marsh at the Concord Naval Weapons Center’, Repking and Ohmart
(1977) reported densities of 1.14 to 1.58 rails per hectare (0.40 to 0.64 per
acre) during the spring and O.7S rails per hectare (0.~0 per acre) during the
winter on the lower Colorado River.

Reasons for" Decline in Populations. There is no strong evidence for a
decline in distribution and numbers statewide; however, significant loss of
saltwater and .Freshwater wetland, habitat has probably reduced population
(Wilbur, 1974). Extreme high tides in saltwater marshes and water ].evel
fluctuations in freshwater marshes have disrupted nesting attempts. Loss of
high marsh vegetation around San Francisco Bay has evidently eliminated the
species as a breeder in the south bay (Manolis, 1977).

~__o~ th~..~ecies in the Stud~ Area. Suitable habitat for the CBR
occurs in many sloughs and rivers of the Delta. Recent work by Manolis
(1977) and Evens and Page (1983) suggests a strong preference for tidal
pickleweed habitats. Recent surveys (Evans and LeValley, 1981; Jones and
Stokes, 1982) within the vicinity of the Suisun Marsh indicate that the
principal area of concern with respect to the CBR may be at the west end of
the project area, particularly in the Collinsville area. However, there have
been few surveys of the Delta, arm CBR are consistently found in the upper
sections of White Slough near Terminous, CA. in Sacramento County. This
indicates that the CBR may be more widespread than previously discovered
through surveys.
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Surveys of the Proiect Area. The dredge disposal sites were surveyed in
May and June for appropriate habitat. As with the Suisun shrew, what little
is known about the habitat requirements of the Black Rail indicates that they
require tidal marshes, either salt or brackish marsh. Both sites S-21 and
S-35 contain marshes which are not subject to regular tidal inundation, at
least iQ the area which may receive spoils. The habitat was therefore deemed
unsuitable and no additional surveys for the CBR were recommended.

PrQject Impa~ts. Based on the analysis described above, no impacts are
predicted from the No Action or the Selected Plans.

3.2.5 Other Species of Concern in Study Area

3.2.5.1 Vallev Elderberry. L__on~.sn Beet!~
Desmocerus californicus dimorphus

Legal Status. The Valley Elderberry Longhorn Beetle (VELB) was listed
as threatened by FWS in 1980, FR 45:52803 - 52807. The State of California
considers it rare (DFG, 1985).

Distribution,

Historic. The entire historical range of this beetle is unknown
because of mass destruction of riparian forests of the Central Valley. It
was described from material collected in 1921 from Sacra,~nto, California.

Present. This subspecies is known from present riparian regions of
the Central Valley of California, namely, the American River in Sacramento
County and Putah Creek in Solano and Yolo Counties. Museum records show it
has also been collected in the McConne11 State Recreation Area in Merced
County (FWS, 1984) (Figure 3.2-5).

Habitat Requirements. The beetle is host-specific, maturing in and
feeding as adults on elderberry (Sambucus spp.). The VELB apparently
prefers to inhabit trees with a trunk girth of 15 to 65 cm (Eya0 1976).

Reasons for Decline in Po~lation. Early placer mining for gold and
later development of agriculture in this part of California are thought to be
the major reasons for the loss of host plants, hence decline in population of
this beetle. Katibah et al. (1981) estimated that only 41,310 ha of riparian
forest remained as of that date in the Central Valley, and later
conservatively estimated that riparian forest formerly covered 373,410 ha, an
amount nine times greater than present host habitat (Katibah, 1983).

Status of Population in Pro~ect Area. Elderberry plants are located in
the project area (S-14) on the southern tip of Grand Island, a triangle I x i
x 3/4 miles (Figure 3.2-6). No emergence holes or adult beetles were noted
during an exacting survey of most, if not all of the elderberry within this
site. Areas I and II (Figure ~.2-.6; Plates 7, 8, 9, 10) had only very
scattered elderberry, which were all outside of the dike road, most being
hundreds of feet apart. A dense pocket of the elderberry plants grow on
several hectares in the extreme northern corner of Area III (PI. 15). At1 of
these elderberry are surrounded by a dense growth of thistle and blackberry,
accessible only with difficulty from a southwest approach. No signs of
emergence or adults were found.
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Projectlm_pacts. VELB has a two year life cycle within the stem or
limbs of its host. Any emergence holes would indicate possible site record
for this beetle. A two year life cycle allows convenient monitoring of new
populations. No signs were observed in living or dead elderberry. No
negative effects on this beetle from the No Action or the Selected Plans are
anticipated. The host plant does not grow at sites S-13 or S-16.

3.2.5.2 Sacramento Anthicid Beetle
Anthicus sacramento

Legal Status. The Sacramento anthicid beetle (SAB) has no status with
FWS. It is considered unusual by entomologists and the State of California
is interested in it as an endemic, rare insect species (K. Hagen, 1984).

Distribution

Historic. The historical range of SAB is not known. These
beetles, commonly called "antlike flower beetles", may be endemic to the
Antioch Dunes of Contra Costa County, California. Stabilization of these
dunes in the mid-twentieth century may have eliminated any such populations
(Eng, 1979).

Present. Only two possible population sites are known for the
SAB. Both are small sand dune areas in the Sacramento-San Joaquin Delta
area. One is located at the southern tip of Grand Island, the other at
nearby Sandy Beach or Rio Vista County Park Recreation Area, just downstream
from Rio Vista, California (Figure 3.2-7 and Plate 4).

Habitat Requirements. The SABo a small beetle (2-Smm in length) is
known only from the loose sand slip faces of sand dunes at both sites (Eng,
1979). Such dunes were among willows (Salix spp.) and bamboo (Arundo donax)
that have grown out of dredge spoils of the past. Leaf litter of these
plants maybe a source of food for the immature beetles. Adults are
presumably scavengers on debris, including dead insects, as are other members
of this family of beetles.

Reasons for Decline in Population. Heavy equipment activity and/or
almost complete removal of sand at each dune site has taken its to11 on
suitable habitat, which would include dynamic dune communities.

The major reason for possible decline of the SAB is the removal of past
spoil deposits for commercial sand purposes. Grand Island has been affected
by extensive excavation, where sand has been scraped away to the island
"floor" (Plate 7). A11 vegetation has been removed along the edge of the
spoil area thus eliminating the major habitat for the SAB (Plate 8). The
habitat at the boundary of sand and new vegetation would slowly change
through natural succession, but the sand mining activites dramatically alter
this habitat within a short time period.

Status of Population in Study Area. Field surveys during June 1985
failed to locate any of SAB at either of two sand substrate study sites, S-14
and S-16.

Grand Island Site (S-14): This area is located at the southern end.of
Grand Island, the downstream tip that projects into the Sacramento River
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approximately two miles north of Rio Vista (Figure i-2). The site is bound
on two sides (I mile each) by "Fresh waterways and two dirt roads divide the
triangle into thirds (i.e.., areas labeled I, II, and III in Figure 3.2-6).
Parts of each of the three areas have been habitat for the SAB prior to
stabilization and recolonization of the sand substrata in recent years.

A dense cover of Fremont’s cottonwood (.Popu!us fremontii), willows
(Salix spp.), blackberry, some elderberry, thistle, and other herbaceous
species comprise the rest of the cover. The vegetation tends to limit the
amount of exposed sand in areas II and III. Area I has been scraped bare to
the floor of the island (Plate 8). Minimal sand slip face habitat adjacent
to low-growing vegetation is to be found due to sand harvesting efforts
(Plate 9). The SAB population numbers will likely be very small until new
sand is deposited in this holding area (Area I). This is the only area with
potential for SAB because of the advanced maturity of areas II and IIl
(Plate 10).

Sandy Beach Recreation Area Site S-16: The Sandy Beach site has similar
characteristics and constraints to SAB as the Grand Island site (S-14).
Site S-16 extends about 1-3/4 miles along the west shoreline of the
Sacramento River, its northern limits being I/2 mile south (downstream) from
Rio Vista. It is primarily deposition of dredge spoils extending 1/4 mile
inland From the river to the base of the Montezuma Hills which over&ay the
Rio Vista Gas Field. As viewed from across the river, at Brannan Island State
Recreation Area, Sandy Beach receives heavy wind disturbance to the sand dune
habitat (Plate 11). Vegetation is almost nonexistent at the Sandy Beach
Recreation Area (Plates 12, 13 and 14). Several willow trees along the
mid-hillside boundary exhibit slip facing of sand. No specimens of the SAB
were found during field surveys of the area. A more likely location for this
beetle was noted within the narrow margin 6f willows and sand between the
dike and the river, but outside the study area. However, no SABwere "Found
when this area was surveyed.

Project Impacts. Both of these sites are former dredge material
disposal locations which have provided and will likely again provide habitat
for the SAB if the sand dredge.spoils are allowed to drift and evolve
naturally. There appears to be a period during the stabilization by
vegetation that is optimum for this beetle (K. Hagen, 1985). Ecological
change and the human activity of sand removal will alter this. Deposition of
dredged material at these two sites is consistent with past use of the sites
and may in ’Fact create new habitat for the SAB. Natural succession should be
allowed to take place along the perimeters of the spoil areas or portions of
these border habitats. No impacts are anticipated from the No Action or the
Selected Plans.

3.3 FLORA

3.1 Solano Grass or Crampton’s tuctoria
Tuctoria mucronata (Crampton) 3. Reader

(syn: Orcuttia mucronata Crampton)

begal Status and Description. Solano grass, Tuctoria mucronata, was
listed by FWS as endangered in 43 Federal Reqister 44812, 28 September 1978.
It is designated endangered and protected by the State of California (Section
1900, Chapter 10 of the Fish and Game Code) (DFG, 1979) and it is classified
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Habitat Requirements. Solano grass occurs in vernal pool habitat
surrounded by annual grassland. The dry lake bed of 01cutt Lake,
of soil surfaces, contains shallow spots scoured by wawis during winter
months. These spots dry into uniformly white and sandy textured surfaces
(Griggs, 1980). Shallow ponded areas (less than I or 2 cm deep) which
persist for many weeks after" the drying of the higher surface in the spring
provide suitable habitat for the Tuctoria mucronata seeds to germinate. As
the water evaporates, the sediment partially congeals and eventually dries
into a thin crusty ’Film, later cracking into angular-sided sheets noticeably
darker in color than the high spots. Most often Solano grass inhabits these
deeper parts of the lake and starts to break-the surface after the last water
has evaporated. This type of vernal pool habitat is found in scattered
localities around the Central Valley of California and supports a rich,
largely endemic, and often endangered flora. 01cutt Lake, the known habitat
of Solano grass, is perhaps 250 acres; it appears white alkaline (Griggs,
CNPS unpublished file data), and the plant is found in association with
coyote thistle (~.~yn_q_qj_u_m aristulatum). The flowering season is May ’to 3uly
depending on seasonal precipitation and the plant produces several decumbent
shoots (about 6 inches tat1) in a small tuft.

Reasons for Decline in Population. Since the plant was discovered well
after agricultural development was in effect in the Central Valley, it can
only be speculated that the populations have declined from their original
size (FWS, 1985).

Status of Population in Study and Project Areas. As far as is known,
Solano grass does not grow in the study area. Site S-13, the dredged
material disposal area that has some vernal pool habitat within it, was
thoroughly searched for the presence of the plant three times during the 1985
spring season. No evidence of the plant was found. Other DMD sites do not
contain suitable habitat;-therefore, it is highl~ unlikely that the plant
exists within the study area ..........

Project Impacts. Solano grass does not occur within the project area;
therefore, the plant will not be affected by the No Action Plan or the
Selected Plan.

~.~.2 Antioch Dunes Eveninq Primrose
Oenothera deltoides Torr. and Frem. ssp. ho___w~.~.~.~
(Munz) Klein.

Legal Status and Description. The Antioch Dunes Evening Primrose
(Oenothera d__e~;~.~ ssp. howellii) (OEDE) was listed as an endangered
species in the Federal Register 4~:17916 by the FWS on April 26, 1978. The
critical habitat of this sand dune plant was determined and published in the
Federal Register 43:39042-39044 on August ~i, 1978 (FWS,1980). OEDE is
designated endangered and protected b~ the State of California (Section 1900,
Chapter i0 of the Fish and Game Code) (DFG, 1979) and it is classified by the
Smithsonian Institute as endangered. The California Native Plant Society
(CNPS) lists it as endemic to California, endangered throughout its range,
and limited to a few highly restricted populations (CNPS, 1984).

The OEDE has had an interesting taxonomic history. It was first
collected by Alice Eastwood and J. T. Howell at Antioch and determined to be
a species distinct From the Oenothera trichocal_y_~ vat. ~9_qDat___~a which had
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previously been collected and described by 5epson (1925) from Corral Hollow
in Alameda County. Munz distinguished the plant as a subspecies of the
Oenothera deltoides and he gave it the subspecific epithet in honor of 7. T.
Howell, O. deltoides ssp. howellii. Later biosystematic and breeding
investigations by Klein have borne out that this name is the most appropriate
at this time for the plant (FWSo 1980).

OEDE is a short-lived perennial herb which reaches a height of up to 3
feet (Figure 3.3-2). It forms low, densely-branched bushes and produces
large (B-inch diameter) white flowers in April and May (Munz, 1959). Large
numbers of lighto wind-borne seeds are produced and pollination is mainly by
hawkmoths. OEDE requires freshly distributed sand for the survival of its
progeny. Seedlings will not flourish where preceding plants grew to maturity
(Roof, 1969).

~.~.[ibu____t.!9~ ¯

Historic. The historic range of OEDE is unknown. "Fhere is no
record as to the plant’s existence outside of the Antioch dune area, altI~ough
it is possible that it may have at one time inhabited the sandy areas
throughout eastern Contra Costa County (FWS, 1980).

Present. The present range of the plant is confined to a single
natural population at the Antioch Dunes and several introduced populations
throughout Contra Costa, Alameda, and Sacramento Counties. The plant has
been successfully naturalized at Brannan Island State Park and on Brown’s
Island; however, a transplant effort at Point Reyes Nat~.onal Seashore in
Matin County failed (FWS, 1980).

Habitat Requirements. OEDE prefers to grow in nearly pure sand and it
thrives in both loose sand and stabilized dunes. Because of this preference,
the plant is designated a psammophyte or "sand-lover". Germination of
psammophytes depends on occurrence and proper sequence of three ’Factors: seed
burial, appropriate moisture, and optimum temperature for the appropriate
amount of time. The species is not found in areas where numerous exotic
plant species have established themselves within the dune areas and it seems
to prefer places where fresh sand is la.iddown regularly by the wind. For
this reason the FWS concurs that the plant is easily maintained on slopes of
natural moving sand dune systems such as that at Brannan Island State Park.

Reasons for the Decline in the Popula~io__~n. Since evening-primroses are
self-incompatible (Klein, 1970), habitat reduction due to development may
reduce the reproductive capacity of the population by adversely affecting the
polli.nators of OEDE (i,e., bees, hawkmoths). The current total population is
estimated at less than 1,000 plants (FWS, 1980) because very little suitable
sand dune substrate exists. Much of the wind-blown sand dune habitat of ’the
Sacramento-San Joaquin Delta has been eliminated over the past century due to
waterfront and upland development. This reduction in habitat is probably the
key reason for the population decline.

Status of Population in Pro~ect and Study A~!~. The on-site fi.eld
surveys revealed that OEDE does not occur in any of the study area designated
DMD sites or along the ship channel. Both Grand Island (S-14, Figure I-2)
and the Rio Vista site S-16 (Figure 1-2), contain loose sand habitat although
no plants occur on either site. The plant has been successfully natura].~.zed
on Brannan Island which is within the study area and it could most likely
grow well on the other sand areas within the project area.

C--090870
C-090870



Pr~.ct_____Z__mpa___c.t_s. There will be no adverse effects on OEOE species or
populations due to the No Action Plan or the Selected Plan.                             ~,..

3.3.3 Suisun Marsh Aster
Aster chilensis Nees vat. lentus (Greene) 3eps.

.,.L.,_e~{al Status and Descri,ption. Aster chilensis vat. lentus (ASCHL) is
not officially listed by the FWS; it is a candidate category 2 status where
insufficient distribution data are on file to support a a federal listing.
There is no State of California listing and the CNPS regards it as confined
to one extended population or several populations, endangered throughout its
range, and endemic to California.

This plant is a robust, slightly succulent perennial with erect stems
1-2 m tall that are widely branching in the upper portion. The stems and
leaves are glabrous (without hairs) or nearly so, ’The leaves are
linear-lanceolate, 9-12 cm long. The upper flowering branches have
conspicuous, nearly straight bracts. The flowering heads are few and l~rge
(rays 16-25 mm long) with 20-40 vJ.olet to purplish or whitish ray flowers
around a central cluster of yello~ disk flowers. The flowering time is 3une
through November.

Historic. The type collection came from the western part of the
Suisun Marsh. One collection (1043) is from Hill Slough, Solano County, a
branch of the Suisun Slough. The historic range of ASCHL was most likely
from northern San Francisco Bay -through the Suisun Marshes and into the
Sacramento-San Zfoaquin Delta. It has been reported from the Napa marshes and
east to ’the Antioch shorelines (DFG, 1985).

Present. Recent sightings of ~SCHL are mostly in the marshes
around San Pablo Bay, the Suisun Marsh and the west Sacramento-San 3oaquin
Delta. The range may extend upstream as far as Toland’s Landing just south
of Rio Vista in Solano County and along -the San Joaquin River on llog Island
although none were found in the 1985 survey. Other sitings have been
recorded in Contra Costa County on Brown’s Island, in Sacramento County on
Chain Island, and in Solano County in Barker Slough (DFG, 1985). The
abundance of ASCHL is not known; it occurs at about twelve sites and the
numbers of plants in each location were not recorded (DFG, 1985).

Habitat Requirements. ASCHL grows among rules (S__&c_~._rj~s spp.) in tidal
streams, coastal salt marsh, and brackish marshes. It is most often found in
densely vegetated areas in stabilized substrate.

Reasons for the Decline in the Population. ASCH[. may be dependent upon
a narrow water regime. It is not widely distributed and it appears to be
restricted to brackish waters. The narrow adaptation to brackish water in
addition to -the historic destruction of tidall~j influenced freshwater
habitats may be the reason for the decline in ASCHL numbers (COE, ].982).

Status of the Population in the Proiect and Study_ Area. Field surveys
and herbaria records revealed several locations of ASCHL (Plates 5 and 6).
None of the plants were found in area that would be affected by construction
or maintenance of the project. The plants were not found within the DMDs and
they were well removed .from the channel and not within the construction
corrldor.
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Pr___~oj~.,.~m~ct_~s. No adverse impacts are expected to the ASCHL species
or population a~ a result of the No Action plan or the Selected Plan,

3.3,4 Suisun Thistle
Cirsium hydrophi!um (Greene) Jeps. vat. hydrophilum

~al Status and Description. Cirsiumh__vdr~hilum vat. h~.drg~h.~.~__m
(CIHY) ~as once listed as endangered by the FWS (1976); however, currentIw it
has-no official status with the FWS. It is a candidate category I species
for which enough data are presently on file to support a federal listing, but
no status has been officially proposed. The State of California has no
official listing, but the CNPS regards it as present in such small numbers
-that it is rarely reported, endangered throughout its range, and endemic to
California.

CiHY is a perennial herb. with slender, erect stems 1-1.5 m tall and
well-branched above. The leaves are spiny and deeply lobed with ear-like
basal lobes on the lower stems becomEng reduced on upper stems to narrow
strips withstrongly spine-toothed margins. Small (2.-2.5 cm long),
cylinder-like to semi-bell-like in outline, pale lavender-rose flower heads
fall in groups of two to five on each stalk, The flower head bracts have
distinct, green, glutinous ridges on the back. The plant flowers from 5uly
to September but the major flowering period is early July (T.C. Fuller,
1985). No other Cirsium spp. occurs in the immediate area of the CIHY and
other species in the surrounding area do not have a glutinous ridge on the
backs of the flower-head bracts.

Distribution.

Historic. The type species is uncertain for this plant since it
has a rather complicated nomenclatural history (DFG, 1977). The plant has
been collected only from the Suisun Marsh since 1888, when it was originally
named ~ brewer~ Gray vat. ~5~ Gray. It is likely that it occurred in
other locations of similar habitat but that it was never correctly identified
as Suisun thistle.

Present. According to the records within the local herbaria, CiHY
has been found approximately six times since 1959, a11 within.the Suisun
Marsh (Barbe, 1985). It is possible that the range is wider than recorded,
but that the searches For this weedy species have been incomplete (York,
1985). City of Fairfield has one recorded occurrence of CIHY near the South
Pacific raiEroad tracks and Peytonia Slough south of Suisun City (Jones and
Stokes, 1975).

Habitat Requirements. This species occurs at the edges of salt water
and brackish marshes that are periodically inundated during high tides, Soil
disturbance and high light are important to proper reproduction and growth of
this species. It thrives, as many Cirsium spp. do, in areas that receive
periodic disturbance.

Reasons for the Decline in the Population. The.abundance of this
species was never high according to the historical record; however, its
abundance may have been greater than is actually recorded. Factors adversely
affecting marsh habitat may also affect CIHY; such factors are loss of, or
disturbance to, the marsh habitat and changes in water quality. The plant is
known to occur only in the Suisun Marsh and this area has been protected from
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disturbance such as fire or soil disruption since it was designated as a
wildlife preserve. The population o~ CIHY may actually increase if
disturbances such as fire and dredging are permitted in the marsh area where
the species exists (Fuller, 1985).

Status of the Population in the Project and Studv Area. CIHY is not
found within the study area. It only occurs west of the study area in the
upper tributaries of Suisun Slough, although, it has not been recorded from
there since 1976 (D.Barbe, 1985). The plant was not found in the known
location near Peytonia Slough in the on-site search this year by 01msted and
Dains.

~roject Impact~. There will be no adverse impacts on the CIHY as a
result of the No Action or the Selected Plans.

3,3,5 California Hibiscus
Hibiscus californicus Kellog

~eqal Status and Description. Hibiscus californicus (HICA) has no
official status with the FWS. It is a candidate category 2 species under
review. The State of California has no listing for the plant and the
Smithsonian Institute lists it as endangered with no protection. "Fhe CNPS
regards it as confined to several populations, endangered throughout its
range, and endemic to California.

HICA is a large perennial herb which produces several stout.stems and
Forms a relatively robust bush (up to ten feet tat1). It has large white
flowers (up to five inches in diameter’) ~ith dark purple centers (Figure
~.3-5). The plant matures about August to September and the showy flowers
are conspicuous from a distance.

Distribution.

Historic. The species occurred throughout the fresher water areas
of the Sacramento-San Joaquin Delta. It was once distributed along the
Sacramento River from approximately the Chico/Red Bluff region in the north
downstream to the upper San Joaquin Delta (DFG, 1985).

Present, HICA has a fairly wide distribution and it may have a
relativel~ large total population. Several researchers were working in
summer" 1985 to establish the geographical range and abundance of this species
(Papp, 1985). Known locations of the plant are distributed between the rule
marshes and the woody riparian vegetation on the shorelines of the Sacramento
and Delta Islands. HICA grows in freshwater marsh areas, on moist
riverbanks, and on low peat islands of the Sacramento-San Joaquin Delta and
lower Sacramento and San Joaquin Rivers. Although it occurs in areas of the
Delta which are influenced by tides, it appears to be restricted to
freshwater habitats. It grows abundantly locally among tules (~ci~pus spp,)
and cattails (T_,vJ~_bg_ spp.) on low, inundated islands of the Delta and among
undeveloped riverbanks and islands within the Sacramento River and the
sloughs west of the river channel and east of DWSC (e.g., Snodgrass Slough to
the west of the channel). It is also known in stabilized backwaters and
creekbeds in the Butte Sink area near Colusa.
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Fig. 261. Hibiscus californicus: a, mature open capsule, X ,~.; b, seed, the tubercles
promiuent, × 8; c, habit, upper part of plant, × ~; d, stellate hairs oa leaf, ~ 4.

TRS CONSULTANTS, INC. AUG 1985

CAkI~ORNIA HIBISCUS

SOURCE: Mason, 1959. FIGURE 3.3-5
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Habitat Requirements; HICA seems to prefer’undisturbed moist banks and
island edge habitats at slightly higher elevations but closely associated
with tules (Sc__£~S_E9~ spp.) It is often found in densely vegetated,
undisturbed riparian habitats with willows (Salix spp.), blackberry (Rubu_&
spp.), rules, rushes (Juncus spp.), and sedges (~yperus spp.)(COE, 1980).
From known occurrences of the plant, it appears that the plant requires fresh
water saturated soil and does not occur in brackish or salt water habitats.

Reason for Decline in the Population. This species has been eliminated
from many sites within much of its range because of the alteration of habitat
by public works improvements, specifically flood control and erosion control
projects, and weed eradication efforts, llistoric levee construction and
ongoing maintenance along the Sacramento and San Joaquin Rivers and in the
Delta have eliminated much of the preferred habitat of this species while
agricultural development and marsh reclamation have altered or eliminated
many of the backwater and high marsh communities in which it occasionally
grows. Water quality changes may also have threatened or altered the
populations in parts of the lower Sacramento-San Joaquin Delta.

Status of the Population in the Proiect and Studv Area. Several
individual HICA plants were located within the study area (Pls. 4&5);
however, none occur within the project DMD sites or channel widening area.

Project impacts. HICA grows in several places within the study area,
but no populations were found in any of the DMD sites nor along the man-made
channel. The No Action Plan and the Selected Plan will not affect the
existing HICA populations within the study area. Construction of the
mitigation site on Prospect Island will not adversely affect the HICA.

3.~.6 Delta Tule Pea
Lath~ ~e_psonii Greene ssp. 3epFoni~ C.L.Hitch.

Legal Status and Distribution. ~at__~JLrus 3epsonii ssp. 3epsonii (LA%E)
was once officially listed as endangered in the Federal Register (1976);
however, it is not currently listed nor proposed by the FWS ’For official
status. As such, it is a candidate category 2 species, indicating that
additional information is required to biologically support a proposed rule.
The State of California has no listing, for LAJE and the Smithsonian
Institute lists it as endangered, but not protected. CNPS (1985) regards it
as confined to several populations; not declining in numbers, but endangered
in a portion of itsrange; and endemic to California.

LA3E is a vine-like perennial herb which typically grows at the water’s
edge, producing several stems from underground rootstocks up to 6 feet long.
The stems are semi-erect or prostrate sometimes growing in tangled masses and
they have broadly winged margins along the internode stem sections giving a
flattened appearance. The leaves are compound with 10-14 lancelike to
semi-elliptical leaflets, a terminal tendril, and small stipules. The
inflorescence is a raceme with 10-20 pale pink to crimson (to rose-purple)
flowers, each 2 cm long (Figure 3.3-6). The fruit is a pea pod 5-9 cm long.
LA3E flowers between May and June, and the flowers remain sometimes until
August. All the plant part~ are glabrous (hairless) in subspecies Jepsonii
which distinguish it from the other’ ~a_~_t_h r~ subspecies, Californicus. Most
of ~he other La_~r__gu~ species have bare (non-winged) round stem internodes.
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Fig. 253. Lathyrus Jepsonii: a, fruit, X ~; b, hhbit, X ~; c, seed, × 4; d, flower, X 2;
e, stem (cross section), × 2; ], diadelphous stamens, and the style hairy on one side near
tip, X 2.

TRS CONSULTANTS, INC. AUG 1985

DELTA TULE PEA

SOURCE: Mason, 1959. FIGURE 3.3-6
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Distribution,

Historic. The type locality for" LAJE is in Solano County, near
Teal Southern Pacific railroad station west of Grizzly Island. It has been
found from the Napa River east through the Suisun marshes to Stockton and
north to Brannan Island in Sacramento County. Numerous sightings have been
made in past years on Mare Island, Suisun marsh, Antioch North, Rio Vista,
Bouldin Island, and Honker Bay (DFG, 1985). Some sources list the possible
locations as far upstream as ~alnut Grove along the Sacramento River and
within Steamboat Slough at the tip of Grand Island. Most of the plants have
been found in tangled masses along the shorelines at elevations between sea
level and 5 feet (DFG, 1979).

Present. The most recent reco~s of LA3E show its distribution
primarily along the riparian fringes of the islands in the lower
Sacramento-San Joaquin Delta and the Suisun marshes. From the records of
sightings within the last decade, the range appears to be from the mouth of
the Napa River throogh the Suisun marsh and across the channel to Winter’s
Island, then upstream to Rio Vista at the edge of Steamboat Slough. Numerous
plants were found along Dutch Slough (Harvey and Stanley, 1984) and one large
population was found on the south side of Simmon’s Island in the Suisun
marsh (DiVittorio, 1985). The plant is usually associated with tules
(.Sci~ spp.), and occasionally with soft bird’s beak (~or_~lan__tbus mollis)
or riparian vegetation such as horsetail (Equisetum ssp.), wild grape (yitus
californicus), and white alder (A1nus rhombifolia).

Habitat Requirements. LAJE grows in tidally influenced wetlands (mean
sea level to +5 feet elevation) including tule marshes, muddy riverbanks,
brackish and freshwater sloughs, and apparently occasionally along older
riprapped bank habitats. It grows sometimes on drier ground in
well-established riparian habitat, or as single individual plants typically
climbing up tall emergent vegetation such as rules (Sc__~us acutus, S.
californicus) and cattails (~ latifolia, T. angustifolia.) (3epson, 1925;
gunz, 1959).

Reasons for Decline in Population.    The reasons are unknown; however,
the most likely threat to the I_A~E populations is the changes in water
qualit~ (i.e., salinity increases). Habitat loss may havean adverse affect
on the individual species, but there is considerable low marsh and riparian
habitat left in the Delta to support the LA3E populations.

Status of the Population in the Proiect and Stud~ Area. I_A%E grows in
association with tules and cattails at the far western portion of the study
area (Pls. 4-6). It was also located at Grand Island within the higher
portions of the riparian area on the Sacramento Channel (Plate 4). Herbarium
records.show that small populations of LA~E were found in the past along
Brannan Island near Tomato Slough, and on Ryer Island near Steamboat Slough
(Plates 4 and 5). These plants ~ere not relocated during the 1985 surveys;
however, it is possible they will return during another growing season. The
Ryer Island site should be checked again prior to project construction.

~roject._Im a_~. There will be no impacts to the LAJE from the No
Action Plan. Construction and maintenance dredging in the channel with the
Selected Plan could potentially affect the LAJE populations at the tip of
Ryer Island and downstream of Grand Island if these populations still exist.
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The impact to these population (if they exist) would be minimal for only
portions of the shoreline will be affected by the construction and
maintenance.dredgi.ng (i.e., conveyance pipe access to disposal sites).

3.3.7 Mason’s Lilaeopsis or Mudflat qui~l-plant
Lilaeopsis Masonii Ma.thias & Const.

Legal Status and Description. The federal status of Lilaeopsis masonii
(LIMA) is currently under review; it has been designated a candidate category
2 by the FWS meaning that distribution data are insufficient to support
federal listing. The State of California calls it rare and has proposed it
for listing in the future (DFG, 1979). The California Native Plant Society
(CNPS) lists it as confined to several populations, endangered in a portion
of its range, and endemic to California. The Smithsonian Institution
presumed LIMA extinct prior to 1974, but since then, it was rediscovered in
1977 and it has been found in numerous locations.

LIMA is a low, hairless, perennial plant -that spreads by rhizomes and
forms low bright green sod mats on wave cut benches along freshwater channel
banks. The leaves are quill-shaped, cylindrical, 1.5-7 cm long, less than I
mm in diameter, with few and obscure transverse septae (the septae are
totally obscure in field observation). Peduncles are long and weak, and
mostly shorter than the leaves. The inflorescence is an umbel on a weak
stalk with 3-8 tiny white flowers (Figure 3.3-7). The pedicels or flower
stalks are weak arld ascending to variously bent. The fruits are small
(1.5-I.8 mm long, 1.25-1.5 mm broad) with low and corky-thickened ribs. L.IMA
flowers from May to August and it can usually be found in both flower and
-Fruit ’From 3une to November (DFG, 1985). It is Frequently found in
association with marsh pennywort (Hy~[i~gt__v_~l verticillata), bulrush (Scirpus
.koilolepi_~s), arrow grass (Tr__[!glochin striata), and Suisun aster (As___t~Az
chilensis vat. lentus) (Harvey and Stanley, ].977; DFG, 1979; DFG, 1985).
LimoseiIa subula~, a plant that superficially resembles LIMA, is found
closely associated with and sometimes growing in the same populations as
LIMA. The leaves are so similar 6n these two species that it is impossible
to accurately distinguish them in the field unless the two plants are in
flower. ~.~_£~_ell____a. subulata is in the Scrophulariaceae family and therefore,
it has a simple flowerand no umbel infloresence. This plantalso grows in
isolated populations without LIMA, but in similar mud/clay bank habitat.

Distribution

Historic. Past records are few for LIMA. The plant was mentioned
in 1957, but it was not taxonomically distinct from Lilaeop_~is. occiden~.!~.~,
a larger species found primarily in the San Francisco Bay area (Mason,
1957). The isotype specimen was collected and described from a site at-the
end of the Antioch bridge in 1977 (Mathias and Constance). Shoreline
disturbance at the Antioch site and other places along the Sacramento-San
3oaquin Delta was the reason the species was presumed to be extirpated.
However, the plant has since .then been found in several locations distributed
from the Sacramento-San ;oaquin Delta and on river margins of Sherman and
Montezuma Islands (DFG, 1985).

Present. The known extent of LIMA today is from the mouth of the
Napa River, through Suisun Bay, and up the Sacramento River-to Prospect
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MASON’S LILAEOPSIS

SOURCE: Affolter, 1985. Figure 3,3-7
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Island. Recent collections have been made of LIMA from areas in the lower
Sacramento-San ~oaquin Delta including the Antioch Dunes shoreline. On the
east side of the Sacramento River channel, it has been found at Chain and
Montezuma Islands and east of Collinsville along the slough mudflats. On the
east side of the river, LIMA is found on Grand, Brannan, Jersey, and Sherman
Islands and as far upstream as Walnut Grove (DFG, 1985). The range of this
species also extends up the Sacramento River Deep Water Ship Channel to Cache
Slough and Prospect Island. Although the highest concentration of
populations is found in the lower Delta islands, the plant may be extending
its range into the upstream areas.

Habitat Requirements. LIMA grows on low, wave-cut banks and on downed
logs and wooden structures within the channel primarily in brackish waters.
It generally grows in soils high in clay and at elevations which are
regularly inundated by waves and tidal fluctuations, on stable shoreline
mudflats, and on semi-stabilized substrate. It is not known from the salt
marshes in the San Francisco Bay, but seems to prefer brackish to fresh water
habitat. One small population (less than 75 individual plants) was found in
sand on the east side of Montezuma Island (the sand looked as if it had been
deposited after the plant was well rooted in the strata beneath).

Reason for Decline in Population. The most apparent reason for the
decline of the LIMA population is the alteration or loss of habitat due to
destruction of naturally stabilized shorelines by dredging and levee
construction or maintenance. Changes in water salinity are suspected to
adversely affect the reproduction and survival of the species; however, the
extent of this effect is unknown.

Status of Population in Proiect and Studv Area. A few to several LIMA
plants are found on nearly every natural mud shoreline within the study area;
therefore, it is difficult to show location of every plant. Only populations
of 50 plants or more are mapped on Plates I-6. The species appears to be
more common than previously determined; however, the habitat is specifically
clay/mud semi-stabilized substrate. The Collinsville shoreline has the most
abundant populations and there are some scattered populations along the
shores of Grand Island, Sherman Island, along Horseshoe Bend, Cache Slough
and Prospect Island. The sizes of some of the LIMA populations are difficult
to determine because they are so closely associated with Limosella subulatao
another diminutive plant with similar characteristics and habitat
requirements.

Pr_fg_~ect !mp~Gts. Continued maintenance dredging along the channel under
the No Action Plan could possibly eliminate some LIMA plants on the sides oF

¯ the existing channel below Cache Slough. The dredging equipment such as the
conveyance pipelines could drag over and potentially disturb a LIMA
population on mud shorelines within the project area particularly
downstream of Cache Slough. The wave action on the ship channel banks also
affects LIMA populations to a certain extent.

The construction dredging of the Selected Plan may affect the existing
populations of LIMA near Grand Island and the Collinsville shoreline if care
is not taken to avoid clay benches with the dredge pipelines and other
machinery (Plates 4-6). Widening the man-made channel will remove anw
mudflats that may have developed, thus eliminating habitat for LIMA. The
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maintenance DMD in the Selected Plan would have the same impact as the
current level of DMD under the No Action Plan.

The mitigation plan may adversely affect the LIMA populations around
Prospect Island (Plate 4) unless the excavation of the site is managed to
prevent cutting into the mud shorelines. The excavation of the site for
mitigation purposes should be carefully designed to avoid LIMA population
impacts. Recolonization of LIMA on new wetland habitat has not been

,observed. The plant requires stabilized clay/mud substrate; therefore, it
may be difficult for the plant to recolonize the new sandy dredge spoils in
the mitigation area.

4.0 SUMMARY AND RECOMMENDATIONS

4.1 PROJECT IMPACTS

Although several of the species of concern occur within the study area,
the proposed actions for dredging and dredge material disposal should not
impose serious threat to any of the existing populations. Based on these
findings, each of the project components were evaluated for the potential
threat to the species of concern (Table 4-1). Recommendations for management
of areas where a plant or animal may be ~versely affected are summarized for
each DMD site and the mitigation site on Prospect Island (Table 4-i).

4.2 SECONDARY IMPACTS

Short-term changes in water quality due to the development may have
secondary effects on the vegetative habitat within the channel. The
populations of the species of concern within the project area are so small
(or in some cases, non-existent) that these secondary effects could probably
not be measured with respect to these species. Further investigations into
the tolerances of the individual species such as OEbE, ASCHL, LIMA, and HICA
are required to provide evidence about the sensitivity of these plants to
water quality changes. The secondary impacts of the proposed project will
not significantly change the status of these species nor the populations
within the study area.

4.3 MITIG~FiON~CONSIDERATIONS

The mitigation site (Figure 1-4) could, provide a suitable location for
trial introduction o’F the plant species of concern that inhabit sandy upland
or freshwater wetlands (i.e., HICA, LIMA, OEDE). .The habitat requirements
and transplanting procedures for some of these plants are uncertain.
Transplanting procedures should be carefully worked out and the FWS, the
CNPS, the DFG, and plant specialists should be consulted as to the
species composition, spacing, amount, and timing of planting.

OEDE has been successfully introduced in several dune areas within the
Delta and it has potential to be successful in S-16 and S-14 providing
careful management procedures are followed. The Brannan Island population of
OEDE has successfully established, but it is carefully managed by the State
Parks and Recreation personnel (California State Parks and Recreation
Department, 1984). HICA and LIMA would likely grow in wetland habitat such as
the proposed mitigation site at Prospect Island; however, little is known of
these species transplant potential. The success of the plantings would be
uncertain unless the site was carefully managed for several years after site
construction.
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Numerous specialists0 agency personnel0 institutions° and herbaria were
contacted throughout the preparation of this report, QII personal
communications are listed in the coordination table and not in the references

¯ section (Section 6,0) of this report (Table 5-I),
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Table 5-1. Coordination

Contact Aff i Iiat ion Cont ri but ion

Jim Affolter, Ph.D. Curator, US Berkeley Herb. Lilaeopsis masonii data

Douglas Barbe, Ph.D. Curator, CA Food and Agric. Herb. data on all plants

Jim Bartell Plant Ecologist, FWS - End. Sp. background material

Dennis Breedlove Curator~ CA Academy of Science specimens of plants

Ken OiVittorio Plant Ec~l., Harvey and Stanle~ ~.a___t.~p~ locations

Tom C. Fuller Past CA state botanist ~’~i_~.~ spp. data

Ken Hagen, Ph.O. Entomologist, UC Berkeley Anthicus spp. data

Robert Holland, Ph.D. Botanist, the Nature Conservancy "12~t__o_Er~ and ~.~s_~c.y.~data

June McCaskill Manager, UC Davis Herb. plant specimens and data

Jim Nelson Plant Ecologist, CNPS study design

Robert OrnduFf, Ph.D. ,Botanist, UC Berkeley vernal pool data

Jerald B. Owenb~, Ph.D. Curator, U Michigan Herb. Cirsium taxonomy data

David Papp Grad student, Sacramento St. U. Hibiscus data

Jim Shevock Director, CA Nat. Div. Data Base data on all plants

Peter Sorenson Wildlife Biol., FWS - End. Sp. data on a11 mammals

Greg Wooley Ranger, Jepson Prairie Pres. Tuctoria da’Ea

Rick York Botanist, CNPS data on all plants
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SPECIES OCCURENCES

LIMA : Lilaeopsis Masonii
LAOE = ~ ~ ssp. ’e~sonii ....
OEDE : Oenothera deltoides ssp, howellii ,G~AP"’C s~.~,
ASCHL : Aster chilensis var. lentus ~.,~.,~ ,,o~ ~. ,~ ~ ,.~m     ,~,, LOCATION OF DISPOSAt AREA$

SMHM = Salt Marsh Harvest Mouse



PLATE 7, North end of Grand Island Area I which extends
to the right ½ mile, a portion shown below.

PLATE 8. View to north from midpoint of Area Io Note
complete absence of vegetation. Area IZI begins
at trees.
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PLATE 9. The only remains of sand slip facing on
Grand Island.

PLATE I0, Vegetation (.willow & poplar) typical of
stabilization areas II and III of Grand Island.

C--090898
C-090898



PLATE. II. Windswept Sandy Beach study area between
Montezuma Hills and Sacramento River as
viewed from Brannon Island Recreation Area.

PLATE 12, Sandy Beach study area from dike road, mostly
void of vegetation.
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PLATE 13, South end of Sandy Beach study area showing
dried mud bed - river at right.

PLATE 14. One of two sand slip faces and major vegetation
of above study site. Sacramento River shows
from this midpoint view.
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PLATE 15.    Grand Island Area III as viewed from NW
corner of study site. Elderberry thicket
shows in center of dark vegetation.
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PLATE 16. Site 13 near Rio Vista Airport showing
typical grass cover. Northview from
midpoint of site.

PLATE 17. Site 13, old sand removal area. Southeast
¯ ¯ .view from near midpoint of site.
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October 28, 1984 and March 19, 1985 letters from the U.S. Fish and
Wildlife Service, Endangered Species Office have been withdrawn from this
Appendix as they appear in the FSEIS in Appendix D.
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xii

THE FEDERAL PROGRAM

A BRIEF HISTORY THE FEDERAL CATEGORIES
AND LISTING PROCESS

The federal Endangered Species Act of 1973 directed
the Secretary of the Smithsonian Institution to review by J. A. BARTEL
plants of the United States for recommendation to the Office for Endangered Species
Congress as either "endangered" or "threatened", U.S. Fish and Wildlife Serviceaccording to definitions appearing in the act. An endan-
gered species is "any species which is in danger of Sacramento, California
extinction throughout all or a significant portion of its it is necessary to understand the difference between
range...". A threatened species is "any species which is listed, proposed, and candidate taxa under the provi-
likely to become an endangered species within the fore- sions of the Endangered Species Act (ESA). The discrimi-
seablefuturethroughoutallorasignificantportionofits nation is critical, because the level of protection
range". This report, submitted to the Congress in Janu- afforded these three groups of plants is not the same.
ary 1975, became widely known as "the Smithsonian California has 658 federal candidate species as of 28
list". For most areas of the country, the report provided November 1983. Of these, 110 taxa are in Category 1,
the first compilation of rare plants and it stimulated
many states to begin detailed studies. Recognition of while the remaining 548 plants are in Category 2. The U.

plants on the Smithsonian list was advisory only and it S. Fish and Wildlife Service defines Category I candidate

did not confer any legal status. Although the act does not species as "taxa for which the Service currently has on

require it, the Smithsonian institution continued its file substantial information on biological vulnerability

efforts to expand and revise its list of endangered and (relating to autecology and distribution) and threat(s) to

threatened plants of the nation. A revised report (Ay- support the appropriateness of proposing to list the taxa

ensu and DeFilipps, 1978), listed 275 California plants as as endangered or threatened species". The develop-
ment and publication of proposed rules for these plantsendangered, 372 as threatened, and 33 as possibly or will take some years.probably extinct.

The same federal act also assigned responsibility to the The data on threats and biological vulnerability for

Secretary of the Interior for determining species to be Category 2 plants are not completely known by the

listed as threatened or endangered under its provisions. Service. The two categories thus delimit level of infor-

Because the U.S. Fish and Wildlife Service was already mation, not degree of threat or biological vulnerability.

responsible forendangered animals, itwas now assigned The non-candidates (plants previously considered
responsiblity for plants as well. The first major action candidates and included on past lists, but now excluded)
taken by the Service was to publish essentially the Smith- total 284 taxa. These plants, which constitute Category 3,
sonian Institution’s recommendations of January 1975 as may have been excluded because they are known to be
a "notice of review" in the Federal Register of 1 July extinct [3A], taxonomically invatid or not meeting the
1975. Service’s definition of a species [3B], or they are too

To be listed at the federal level, a plant must be the widespread or they are not threatened at this time [3C]~

subject of a proposed rulemaking, followed by a final The Service plans to revise the candidate list anuaily.
rulemaking published in the Federal Register. On 16 Consequently, itshou~dnotbeviewedasfinaI.AIthough
June 1976, a proposed rulemaking for 1783 plants for there has been and will continue to be substantial
endangered status was published. By the end of 1979, switching of taxa among the three categories, the prob-
final rulemakings had appeared for 56 of these plants; 51 able trend over the next few years will be an overall
as endangered (15 of them from California) and seven as reduction in candidate plants, especially those in Cate-
threatened. The remaining proposals were withdrawn gory 2. This trend is a function of the increasing data
on 10 November 1979, in accordance with the 1978 delimiting the vulnerabilty and threats facingthese can-
amendments to the Endangered Species Act. didate taxa.

SOURCE: California Native Plant Society Rare and Endangered Plant
Inventory. September 1984. (Third Edition)
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Candidate species are not protected under the Suggestions of candidates to consider, or other com-
Endangered Species Act (ESA). Although some federal ments received in response to notices of review that
agencies, such as the Forest Service, Bureau of Land solicit information on candidates will not be considered
Management, National Park Service, and the Fish and petitions,.unless the comment states that it is a petition.
Wildlife Service, do grant some level of security or man- This restriction is necessary so that the Service need not
agement consideration to federal candidate species, respond in the Federal Register to numerous inadvert-
such policies are not mandatory under the ESA, nor ent "petitions" submitted because the writer was
should they be confused with its legal mandates, unaware that he or she might be making a petition.

Proposed species, those for which a rulemaking The Serivce has 90 days to determine whether the

notice has been published in the Federal Register, enjoy document qualifies as a petition. In addition, the Service

limited protection under the ESA. Essentially, proposed must decide within this same time period whether the
taxa must be addressed by federal agencies in biological ¯ document is a first or second petition. If it is determined
assessments~ a document required under Section to be the latter, the document is treated as nothing more

7(c) of the ESA for federal projects. Also, federal agen- than a comment.
cies must conferwith the Service regardingany action or All of the plants presently referred to as federal
project "likely to jeopardize the continued existence" candidates~ those now residin’g in Categories 1 and
of a proposed species. This conference is an advisory 2~ are considered petitioned taxa. Any petition relat-
process only.TheServicewould normally review project ing to these taxa submitted to the Service would be
plans and determine the effects of a federal action on a " a second petition and treated as a letter of comment.
proposed species. Recommendations for protective Consequently, the petition process for plants or for ver-
measures are not binding on a federal agency, tebrates should be limited to taxa not considered as

Federally listed plants, of which there are now 17 in federal candidate species.

California (See Appendix III), enjoy the full protection of If the document is a first petition, the Service has 90
the ESA. Listed taxa must be addressed in biological days to determine whether substantial information is
assessments. Moreover, all federal actions (funded, presented to justify the action requested. The Service
authorized, or carried out) that affect a listed species must also determine whether listing may be warranted
require a formal consultation, pursuant to Section 7 of or whether a status review is needed. These results must
the ESA. It may result in a requirement to modify actions be published in a notice in the Federal Register within
and/or to compensate or mitigate for the effect of a 120 days from the date the petition was received. If it is
proposed activity on a listed species, when such activity determined that a listing may be warranted or that a
is likely to jeopardize the plant or animal. Although status review is needed and conducted, then a finding is
federal agencies can seek an exemption from the provi- published in the Federal Register within a year of the first
sions of Section 7, typically the results of a formal notice. The finding may be that the action is a) not
consultation are mandatory if it finds that a listed species warranted; b) warranted, in which case the species is
is in jeopardy, proposed; or c) warranted, but precluded because the

Two provisions must be met if a particular species in a Service states that the taxon will not be proposed imme-

given circumstance is to receive the full protection of diately due to staffing and time constraints.
Section 7 of the ESA. The proposed activity must be A plant is considered a proposed species after it has
contingent upon an action of one or more federal agen- been proposed for listing i.n the Federal Register as
cies. Examples of federal actions include funding, endangered or threatened. Within one year, the Secre-
authorization, granting of permits, and activities on fed- tary of the Interior must make a final determination
eral land. The proposed activity must also affect a listed regarding the proposed regulation. The Secretary will
species. There are few times when both conditions are publish a final rule in the Federal Register determining
met. It is generally the lack of a listed species which the species to be endangered or threatened, publish a
prevents the implementation of Section 7 of the ESA. notice in the Federal Register extending the proposed

The process of listing a species, as defined in Section 4 regulation six months because of a disagreement on the
of the ESA, is a long and difficult one. Our office annually sufficiency or accuracy of data, or publish a notice with-
identifies species that need the protection of the ESA. drawing the proposed regulation due to a lack of suffi-
Generally we select taxa which, in our opinion, face the cient evidence. In any event, the Secretary can act only

greatest threats and which would receive the greatest on biological vulnerability and threat data. Economic or
benefits from protection, socio-political information cannot be used to withdraw

a proposed species, nor to prevent its becoming listed
Taxa are also identified through the petition process, under the ESA. Economic information will be consi-

Any interested person or organization may ask the Ser- dered in the process of determining critical habitat.
vice to list, delist, or reclassify any species. It is essential,
however, that what is submitted to the Service must As you can see from this brief summary, the federal

meet the requirement of a petition. It is a written request endangered species program is a very complicated sub-

for petitionable action that clearly states the action ject. Questions may be directed to Monty Knudsen or

recommended, e.g., listing or delist~ng. The petitioner me at 2800 Cottage Way, Room E-1823, Sacramento, CA
must be clear that he or she is requesting specific action 95825 or call (916) 484-4935.
and that the document is clearly identified as a petition.
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RARE PLANT SURVEYS: TECHNIQUES FOR IMPACT ASSESSMENT
by James R. Nelson

Passage of environmental quality legislation in theabout the presence--or absence-of rare plants has
early 1970s and later passage of endangered speciesbeen considered to be sufficient proof of the occur-
legislation, produced a need for reliable informationrence of rare plants. This certification may have been
on the distribution of rare plants, particularly at loca-without any field examination, or may have used field
tions near proposed development projects. Whileexamination techniques that were inappropriate for
many rare plant surveys have been conducted over thelocating the rare species in question.
past decade, approaches to these surveys have variedMost state agencies in California do require surveys
considerably. For some agencies a written certificationwhen rare species are known to occur in the immediate
from an acknowledged botanist stating his opinionvicinity of a project. Yet such searches often will not

SOURCE:    Fremontia, Bulletin of the California Native Plant Society, 1984.
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locate all of the rare plains on a particular parcel,must completely cover the proposed project area.
because the searches are targeted toward a specificComplete documentation of methods, procedures, ~. ....
group of species based on historic collection records,and results is critical for reviewers to determine the
Depending on what species are actually searched for,adequacy of the study effort.
surveys may take place at a time of year when other
rare plants on the site are not recognizable. In fact,
quantitative vegetation analysis techniques are oftenWhat qualifications are needed?
inappropriate for rare plant searches because of their
inherent bias toward the dominant species on a siteWhen a survey is to be conducted to determine the
rather than rare ones. . occurrence of rare plants, it is common, practice to

In this paper I will outline some approaches andcontract with a consultant. Deciding whether a person
methods designed to assure more uniform systematic,has the qualifications to conduct a botanical survey
and reliable rare plant surveys. If these procedures arecan be difficult. At a minimum, a qualified consultant
followed, the result will be more thorough surveys,should have experience as a botanical field investigator
which in turn will provide better information for the(including experience in field sampling design and
decision-making process. And this in turn may pro-field methods), taxonomic experience, and a knowl-
vide better protection for rare plants, edge of plant ecology. The consultant selected should

also be familiar with state and federal laws which per-
taln to rare plant protection and environmental qual-

Goals of Rare Plant Surveys ity, a demonstrated ability to prepare detailed
technical reports with standard citations, and have

Rare plant surveys are the process by which the spa-enthusiasm for and the physical capability to conduct
tial distribution of rare plants and natural communi-strenuous field work.
ties are characterized by attempting to locate all
populations of a single rare plant species, to locate all
rare plant species in one location, or, to locate all rarePlanning a Rare Plant Survey
plants of one habitat type. Additionally, an investiga-
tor may also be asked to identify plant communitiesOnce the need for a study has been established and a
that require protection because of values to wildlife,competent botanist selected, the planning begins. The
water quality, or other natural features, or to identifyinvestigator must have a clear understanding of the
other vegetational characteristics that may influence aactivities of the proposed project, the type of distur-
proposed project (e.g., fire potential, erosion control,bance, the location of facilities, and the potential for
timber values, etc.). These purposes can easily beeffects after construction. The project proponent
accomodated during a rare plant survey; however, it isshould provide the following items to the field investi-
important to have a clear purpose for a rare plant sur-gator to aid in planning and reporting the survey: a
vey prior to establishing an appropriate study design,clear project proposal, a base map of project site, engi-

A rare plant survey is needed for any project where. neering drawings showing the location of all facilities,
the existing information is insufficient to show that ~aoaerial photographs of the project area, and informa-
rare plants occur in areas that could be affected by thetion on the post-construction operation of the facility.
project. When the proposed project has the potentialNext, information should be collected on rare and
to adversely affect plants, there needs to be enoughendangered plants known to occur in the region. Spe-
factual information on hand to indicate that no rareties known within twenty-five miles of the site, or
plants are present (or at least that those plants that arereported in similar habitat (even though not known to
present will not be affected), occur locally) should be considered to have a likeli-

Sometimes there are clues that indicate the need forhood of occurring on the study site. Information col-
a rare plant survey such as records of previous sitings,lected on these species prior to conducting the field
or the presence of habitat that is suspected or known tosurvey should include: 1) a taxonomic description and
support rare plants. But the lack of such clues is notillustration or photograph; 2) information on habitat
sufficient reason to assume that rare plants do notand associated species; 3)blooming periods and habi-
occur. The fact that rare plants have not been reportedtat constraints; 4) endangerment assessment; and 5)
from a site may merely be an indication of the lack ofdata on the known locations. Sources of information
previous field work in the area. Often, only a field sur-include floras and other published literature (taxo-
vey can determine the presence of rare plants on a site.nomic monographs, ecological studies), environmen-

In order to be complete, surveys must be conductedtal impact reports and previously completed rare plant
periodically through at least one flowering periodsurvey reports, informal reports such as status reports
(based on the blooming period of local species), andprepared by agency personnel, local checklists, her-
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Factors used to predict the occurrence of Polygonum bidwelliae.      Predicted occurrence of Polyganum bidwelliae.

Known locations Upper elevation limit (I ,200 ft .)

Associated plant community Geologic association
(Foothill woodland) (pyroclastic)

barium labels and rare plant field reports, knowledge-which is large enough to allow unforeseen changes in
able persons, and for some regions, computer datadevelopment plans. It is good practice to examine the
bases. The use of existing information is not a substi-areas to be affected and a significant buffer zone.
tute for field searches as information in the literature is Some projects have the potential to affect vegetation
almost always incomplete and may be confounded bybeyond the construction zone, and it is necessary to
inaccuracies, lack of space to publish pertinent data,survey larger areas. For example, the construction of a
and in some cases data overload. Herbarium labelscampground may actually disturb very little ground.
and rare plant field data forms may be subject toprob-Yeta rare plant population located near the camp-
lems with nomenclature, identification, and impreciseground or hiking trails may be affected by users of the
locality information. While these limitations shouldcampground. Some industrial facilities may have dis-
be kept in mind, it remains critical to examine any per-tinct construction boundaries yet produce pollutants
tinent data sources before conducting field searchesthat affect surrounding vegetation. Both the construc-
for rare plants, tion and operation of a project should be considered.

In addition, the field investigator must be prepared
to expand the survey area if rare plants are found as

Determining the Study Area Site small populations may grow many miles from the
nearest known population, a "tip" of a range-exten-

The selection of a study area site must reflect thesion"iceberg". When a rare plant population is found,
goals of the survey and the characteristics of the studythe investigator should assess its significance in local
area. For the purpose of impact identification, theand regional scales, as well as with respect to the over-
study area should include: I) areas that will be dis-all distribution.
turbed during construction; 2) a substantial buffer
area; and 3) areas that will be disturbed by project
operation. Predicting Rare Plant Occurrence

The study area should not be so small as to be a con-
stralnt to the flexibility of the developer. Because rare Every planner, consultant, and developer would
plant surveys are often conducted early ~ the projectundoubtedly love to be able to predict the occurrence
planning process, changes in initial plans must beof rare plants accurately without field work (and the
expected. Thus is is important to select a study areanecessary scheduling around the blooming periods).
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But no methodology exists to predict the occurrence of habitat (natural communities) of the study site; 2)
all rare plants accurately. Field examination remainssearch for rare plant populations; and 3) document
the only reliable method to determine.the presence ofrare plant populations found within the study area. ~.~....~
rare species. However, for some species, correlation of The description of the habitat should include a map
geographic and habitat features can suggest the Iota-of major habitat types and a written description. The
tion of potentially suitable habitat and this can bemap should accurately show the boundaries of differ-
extremely useful for locating new populations of a sin-ent habitat types. Aerial photography is the best refer-
gle rare species. Predicting the occurrence of a plantence for maps of vegetation. Aerial photos are
involves correlating the geographic overlap of criticalavailable for public use at many government agencies
habitat features that appear to limit the distribution ofand universities. Transfer of information from aerial
the plant. An experienced field investigator does thisphotos can be accomplished without expensive and
through a subjective and intuitive evaluation of thecomplex equipment. The use of air photos is essential
appearance of a particular site. A planner would over-to identify plant community boundaries accurately,
lay maps of different habitat features to see where allbut cannot be considered adequate for identifying
habitat features overlap, many plant communities without ground verification.

There are serous restrictions to the use of predictive A written description of the natural communities
approaches (whether intuitive or based on map over-should be based on field observations. Nomenclature
lays) for impact analysis, where all rare plants shouldshould be based on major references on the subject. To
be identified. The problems include 1) the inaccuracystandardize community nomenclature, the classifica-
of prediction for some species and 2) the "surprise"tion system used by the California Natural Diversity
occurrence of unexpected, unrecorded, andData Base is recommended.
uncooperatively disjunct species. Thus, while theThe purpose of the field search is to compile the
investigation of species that are known to be in amost complete information available on the occur-
region can be assisted by predicting habitat distribu-fence of rare plants. This requires that: 1) every species
tions, there remains no suitable substitute for fieldencountered be identified (to the point that its rarity
investigations, can be confirmed); and 2) the entire study area be cov-

ered (although the intensity of coverage may vary
based on study goals and site characteristics).

Timing Field Work It is prudent to expect that rare plants will make up
only a very small percent of the total cover. Floristic

Rare plant surveys need to be conducted at the rightstudies require the investigator to identify every species
time of the year to ensure that plants in the field arefound. By contrast, targeted searches focus on species
both "evident" and identifiable. Many plants are morewhose presence is expected based on previous records.
or less "invisible" except during periods when flowersWhen surveys are targeted to a few species, the investi-
cause them to stand out from surrounding plants. Forgator is not encouraged to locate and identify rare
most parts of California it would be impossible toplants that are not expected or not previously recorded
locate all plants in one area during a single visit,in the area.
Though most California plants can be found and iden-The investigator must select an approach which pro-
tified during the period between March and June,rides the greatest confidence of completely examining
because of differing flowering periods, it is importantthe study area with the least overlap, thus keeping time
to plan botanical surveys in advance and allow for sev-and costs to a minimum. Many investigators use a ran-
eral visits during the entire flowering period. It is help-dom meander in which the investigator searches areas
ful to construct a calendar of flowering periods to helpthat appear good based on professional judgment and
establish to proper time to conduct field work. intuition. The problem with this method is that it is

There are situations when even the best plant surveyvery difficult to keep track of what has and what has
would not reveal a rare plant that exists on a site. Thenot been covered; some areas are covered twice (or
relative abundance of any species can vary annually,more times) while others may never be covered. A sys-
Some species (particularly those in desert situations)tematic method that divides the study area into man-
have the ability to withstand stresses, such as drought,ageable units is more likely to cover an area completely
by storing seed for extended periods. Thus, in unfavor-with the least possible duplication. If the study area is
able seasons, some rare species may not be apparent atlarger than can be easily divided, the use of transects is
all. An investigator may need to search more than oneespecially helpful; for rare plant searches, transects
season to locate living populations. Because of theseserve only as a guide.
uncertainties, it is fair to say that a rare plant survey The intensity of the search will determine the
cannot deny a species’ existence; it can only confirm it.amount of time required to cover the study area and

The purpose of a field survey is to: 1) describe theneeds to reflect the circumstances of the study site.
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Some times in an attempt to reduce costs of a rare(e.g., springs, drainage patterns) that do not occur
plant survey, the intensityof the search is diluted. Thewithin the population itself, these should be noted

..... intensity of a search should be determined by the sizealso. Where buffer zones are included in the mapping,
of the plants, and the density of the vegetation, asthey should be clearly marked as such, and the investi-
these control the effort required to locate a single spe-gator should explain their necessity.
cies. Plant communities known to support rare plants
require greater survey intensity than other community
types. Rare Plant Survey Report

One of the major deficiencies of many rare plant
Documenting Rare Plant Populations surveys is the quality of reporting. Many reports are

written in such a fashion that there is no way to deter-
Once a rare plant population is located, its charac-mine how the results were obtained. In general, the

teristics need to be documented. This should includesurvey report must discuss exactly what was done, why
the identity of the species, the number of plants, theit was done, and any uncertainties involved~ Without
precise location, the area covered by the population,this information, it is impossible to determine if the
and the habitat characteristics of the population,field work has been detailed enough to eliminate the
Additional information may include blooming times,possibility that additional rare plants might occur
and ecological observations including any evidence ofwithin the study area.
predation, excessive competition, or pollination activ-A rare plant survey report should include:

¯ ities. These data are important for evaluating the1. A description of the project. This should include
importance and sensitivity of a population and may bemaps of major facilities that will cause ground distur-
useful in a larger sense toward a better understandingbance, and a discussion of construction and opera-
of the species, tional aspects of the project.

Plant collections should follow accepted methods2. A detailed description of the study methods. Early
and the specimen should be deposited in a recognizedin the report, the methods employed in collecting
public herbarium for future reference. In addition, ifbackground information and conducting the field
there is any question about the identity of the speci-work should be discussed. This should include an
men, the appropriate taxonomic expert should be con-overview of the research design and the rationale for
tacted for confirmation. Correspondence on theselecting particular methods.
identity of a specimen should be attached to written a. Background information. Report what kinds of
reports, information were considered necessary and the

~ Many populations are too small to allow any collect- methods used to obtain them. Identify what
ing. In such cases careful notes and photography must sources of information were actually used.

!. suffice. Notes should be taken on the taxonomic fea- b. Field work. Report the methods that were
: tures used t.o identify the plant (how many flowers were employed in the field to search for rare plants in

examined, what were the measurements of the parts, sufficient detail to permit the reader to under.stand
etc.). Photos should be taken of the plant, its habitat, the method used and appreciate the reasons for
and close-ups of morphological features that deter- using them. Were different methods used at dif-
mined the identity of the plant, ferent phases of the search? When populations

Of most importance for impact assessment is the were discovered, what methods were used to define
precise location of the rare plant population (i.e., hab- boundaries (consider the accuracy of these), the
itat that is occupied by the species). Boundaries of identification of the plants, and the characteristics
populations should be accurately delimited using men- of the population? What areas were examined with
surements from fixed land marks, aerial photographs, negative results?
or by a professional surveyor. Surveyed population3. A discussion of the survey results. Describe the
boundaries are particularly important where there is adates surveys were conducted, what was found
possibility of creating an easement or dedicating the(include detailed maps, and description), and the char-
land for mitigation purposes, acteristics of the population and its habitat. Standard-

The ecological requirements of the plant should beized data forms should be attached if used as part of
kept in mind while mapping the boundaries of thethe study. A list of all species identified should be
population. Often, plant populations are limited forattached.
environmental reasons (e.g., soils, exposure, mois-4. References used in preparing the survey report. Ref-
ture). An attempt should be made to discover the rea-erences cited, persons contacted, herbaria visited, the

".. son for population boundaries whenever possible. Iflocation of voucher specimens should be included,
the population is dependent upon other land featuresand the name of the investigator.
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DEPARTMENT OF THE ARMY
SACRAMENTO DISTRICT, CORPS OF ENGINEERS

650 CAPITOL MALL
SACRAMENTO. CALIFORNIA 95814

Environmental Resources Branch

Mr. Sail Kobetich, Project Leader
Endangered Species Office
U.S. Fish and Wildlife Service
2800 Cottage Way
Sacramento, California 95825

Dear Mr. Kobetich:

Enclosed is a biological assessment of listed and candidate
species in the Sacramento River Deep Water Ship Channel project
area. I have concluded from the enclosed information that the
endangered salt marsh harvest mouse will not be impacted by the
project. Also, potential project impacts to the candidate
species, delta .tule pea and Mason’s !ilaeopsis will be avoided or
minimized. No other endangered, threatened, or candidate species
will be affected by the project.

Accordingly, formal consultation pursuant to Section ? of the
Endangered Species Act is not necessary.

Sincerely,

Walter Yep
Chief, Planning Division

Enclosures

Copy Furnished:

Mr. James J. McKevitt, Field Supervisor, Division of Ecological
Services, Fish and Wildlife Service, 2800 Cottage Way, Room
E-1803, Sacramento, California 95825 without enclosure
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Sacramento River Deep Water Ship Channel, California Project

Biological Assessment

January 1986

i.    Introduction. - This biological assessment is required by
Section Y(c) of the Endangered Species Act (16 USC 15S3). A
biological data report and addendum has been prepared analyzing
impacts to one endangered species (salt marsh harvest mouse), and
seven candidate species (Suisun shrew, California black rail,
Suisun aster, Suisun thistle, California hibiscus, delta rule
pea, and Mason’s lilaeopsis). Two other species, the threatened
valley elderberry longhorn beetle and the rare Sacramento
anthicid beetle were also investigated, although they were not
listed by the Endangered Species Office (ESO).

2.    Bioloqical Data. - TRS Consultants, Inc. and Harvey and
Stanley Associates conducted field surveys of the study area from
November 1984 through August 1985, as well as a literature search
for the Corps. They used this data to prepare the Biological
Data Report (BDR) dated September 1985. This report is enclosed
and is hereby incorporated by reference. The September 1985 BDR
was based on project descriptions included in the draft General
Design Memorandum and Supplemental Environmental Impact Statement
dated August 1988. A March 19, 1985, list of Federal endangered
and threatened species was the basis for the BDR.

An addendum to the BDR was written to reflect project
revisions and a re-analysis of the impacts to endangered and
threatened species and candidate species addressed in the BDR.
This reevaluation was mostly based on the results of a joint
Corps/ESO field trip to the project site on December 18, 1985 and
subsequent meetings. An updated list, dated December 20, 1986,
from the ESO reflects this re-analysis.

Project Impacts to Endanqered Species

Project boundaries were realigned for DMD sites 21 and 88 to
avoid permanent impacts to existing wetlands, much of, but not
all of which contain known and potential salt marsh harvest mouse
habitat. These wetlands will not be used for DMD disposal.
Contract plans and specifications will require that the wetland
on DMD site 21 be entirely avoided.

Temporary impacts will occur to the wetland adjacent to S-
$5, in areas where discharge and outlet pipes will be placed for
access to the disposal site during the construction period.
Contract plans and specifications will require that these pipes
be located on areas containing unsuitable salt marsh harvest
mouse habitat, if possible. Access to this DMD site will be
located on the least environmentally sensitive areas. Prior to
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construction, field visits and evaluations will be made to
identify the best locations of the pipes to cross the wetland. A
Corps biologist in consultation with ESO will participate in
these visits and evaluations. The contract plans and
specifications will identify acceptable locations for pipe
placement. A construction inspector and Corps biologist will
conduct field investigations during construction to insure
compliance with these requirements. Upon completion of the
project, the contractor will be required to restore the access
locations to preproject conditions. A Corps biologist will
conduct a post construction evaluation assessing the contractor’s
compliance with these environmental requirements, along with a
follow-up visit one year after completion of the construction to
evaluate natural recovery of the site. If site recovery is not
adequate, the biologist wil! develop a revegetation plan to be
implemented by the Corps.

Project Impacts to Candidate Species

The BDR reported possible minor impacts to the delta rule
pea due to construction and maintenance dredging in the natural
channel as a result of the use of pipelines and other machinery
at DMD sites at Rio Vista, Sherman Island and downstream of Grand
Island. The report also predicted possible minor impacts to
Mason’s lilaeopsis due to construction activities in the natural
channel below Cache Slough, if care is not taken to avoid clay
benches with dredging pipelines and other machinery. Areas of
specific concern are shorelines near Coliinsville, Grand Island,
Sherman Island, and the mitigation site at Prospect Island.

Construction and access will be designed to avoid or
minimize impacts to candidate species. Exact locations of
candidate species will be determined by a Corps biologist, in
consultation with the ESO, and Will be noted in contract plans
and specifications. Discharge pipes and outlet pipes will be
required to be located in the least environmentally sensitive
areas to avoid or minimize impacts to candidate species. A
construction inspector and Corps biologist will conduct field
investigations during construction to insure compliance with
these requirements. Upon completion of the project, the
contractor will be required to restore the access locations to
prepro~ect conditions. A Corps biologist will conduct a post
construction evaluation assessing the contractor’s compliance
with environmental requirements, along with a fo!low-up visit one
year after completion of the construction to evaluate natural
recovery of the site. If site recovery is not adequate, the
biologist will develop a revegetation plan to be implemented by
the Corps.
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3.    Assessment. - I have concluded that the salt marsh harvest
mouse, an endangered species, will not be impacted by the
Sacramento River Deep Water Ship Channel, California project.
Aiso, the project w~ll avoid or minimize impacts to two candidate
species, the delta rule pea and Mason’s lilaeopsis.    No other
endangered, threatened, or candidate species w~ll be impacted by
the pro~ect. Accordingly, formal consultation pursuant to
Section Y of the Endangered Species Act is not necessary.

2 Encl                                   WAYNE J. SCHOLL
1. Sacramento River Deep           Colonel, CE

Water Ship Channel Pro~ect     Commanding
Endangered Species
Biological Data Report dated
September 1985 and
Addendum dated January 1988

2. Draft Sacramento River
Deep Water Ship Channel
General Design Memorandum
and Supplemental Environ-
mental Impact Statement
dated August 1985.
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United States Department of the Interior
~SH AND WILDLIFE SERVICE

SACRAMENTO ENDANGERED SPECIES OFFICE
2800 Cottage Way, Room E-1823
Sacramento, California 95825

24 January 1986

Mr. Walter Yep
Chief, Planning Division
U.S. Army Corps of Engineers
Sacramento District
650 Capitol Mall
Sacramento, California 95814

Subject: Endangered Species Informal Consultation
on the Sacramento Deepwater Ship Channel
(Case No. I-I-86-I-141)

Dear Mr. Yep:

This responds to your letter of 22 January 1986 transmitting for
our review the Biologica~ Assessment, Addendum to the Biological
Data Report, draft General Design Memorandum No. i, and
Supplemental Environmental Impact Statement for the subject
project.

We have reviewed these documents and concur with your conclusion
that the endangered salt marsh harvest mouse will not be
affected. We also agree that impacts to candidate species would
either not occur or would be minimized to the maximum extent
possible. We therefore concur that formal consultation will not
be _necessary on this project.

We appreciate the cooperation of your staff in modifying this
project to avoid impacts to endangered and candidate species.
Close coordination between our ~espective staffs allowed possible
conflicts to be resolved through informa! consulation, thus
avoiding any delay associated with formal consultation.

cc: Field Supervisor, Ecological Services, Sacramento, CA (ES-S)
Chief, Endangered Species, Portland, OR (AFA-SE;

Attn: Ralph Swanson)
D-6
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SACRAMENTO RIVER DEEP WATER SHIP CHANNEL,
CALIFORNIA

FINAL SUPPLEMENTAL
ENVIRONMENTAL IMPACT STATEMENT

APPENDIX E

FISH AND WILDLIFE COORDINATION ACT REPORT
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UNITED STATES DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE

SACRAMENTO RIVER

DEEP WATER SHIP

CHANNEL

REGION ONE

SUPPLEMENTAL DETAILED REPORT ON FISH AND WILDLIFE RESOURCES
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

Division of Ecological Services
2800 Cottage Way, Rm. E-1803
Sacramento, California 95825

January 30, 1986

District Engineer
Sacramento District, Corps of Engineers
650 Capitol Mall
Sacramento, California 95814

Subject: CE - Sacramento River Deep Water Ship Channel Project

Dear Sir:

This supplements our detailed Fish and Wildlife Coordination Act report
of March 20, 1980 regarding the effects of deepening and widening the
Sacramento River Deep Water Ship Channel, Sacramento, Yolo, Solano and
Contra Costa Counties, California, on fish and wildlife resources. It
includes (1) an assessment of those impacts associated with changes in the
location of disposal sites and the increase in acreage of disposal sites from
3,500 (formerly evaluated) to 4,464 acres, and (2) a refinement of project
impacts and mitigation measures, provided in our March 20, 1980 report, using
the Fish and Wildlife Service’s Habitat Evaluation Procedures (HEP).

It has been prepared under the authority, and in accordance with the
provisions, of the Fish and Wildlife Coordination Act (48 Stat. 401,
as amended; 16 U.S.C. et seq.)~ It is for inclusion in your General Design
Memorandum for the Sacramento River Deep Water Ship Channel project.

The findings of this report are based on project changes provided by
the Corps of Engineers prior to February 1986, available data, field
investigations, and surveys conducted according to the methods set forth
in the Fish and Wildlife Ser~ice’S Habitat Evaluation Procedures (HEP).

The IIEP provides a means to calculate an index of existing and future
conditions. Characteristics of the community are appraised with respect
to their value in providing the necessary habitat requirements for selected
species. The habitat carrying capacity is displayed as Habitat Unit
Values, an index of quality and quantity of the habitat being evaluated
(Appendix I). The basic objective of these procedures is to quantify,
in nonmonetary terms, the impacts of the plan and to provide a basis
for determining the preservation, conpensation and enhancement measures
which are needed to maintain the integrity of the ecosystem.

Our recommendations are based on the U.S. Fish and Wildlife Service’s
Mitigation Policy (Federal Register, Volume 46:15, January 23, 1981)
which provides internal guidance for establishing appropriate compensation
for projects under our purview. Under this policy, resources are divided
into four categorie to assure that recommended compensation is consistent
with the fish and wildlife values involved. These resource categories
cover a range of habitat values from those considered to be unique and
irreplaceable to those believed to be relatively low value to fish and
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wildlife. In accordance with the policy, we have designated the tidal
marsh and riparian habitat, in the project area as Resource Category 2,
and the agricultural and grassland areas as Resource Category 3.

The. riparian and wetland habitats are of high value and becoming scarce
locally and nationally, thus they have been included in Resource Category 2.
As such, our mitigation goal is no net loss of in-kind habitat value. Both
wetland and riparian habitats are extremely valuable habitat types in
California; they also are scarce and extremely vulnerable to development.
These habitat types support a greater number and a more diverse assemblage
of wildlife species than other types in California. Therefore, any further
loss of these habitat types should be discouraged. Habitat within the
agriculture and grassland areas are in Resource Category 3. This habitat is
of high to medium value for evaluation species and is relatively abundant
locally and nationally. Therefore, the mitigation goal is no net loss of
habitat value while minimizing loss of in-kind habitat value.

The recommendations presented in this report have the concurrence of the
California Department of Fish and Game as indicated by the attached copy of
Director Jack C. Parnell’s letter of January 28, 1986. The report was also
reviewed by the National Marine Fisheries Service.

DESCRIPTION OF THE PROJECT

The selected plan is as described in our March 1980 report except for
changes in location of some sites and the increase in acreage of disposal
sites from 3,500 acres to 4,464 acres. It still includes deepening and
widening portions of the 46.5-mile long Sacramento River Deep Water Ship
Channel between New York ~lough tp the Port of Sacramento. From New York
Slough to Junction Point (Mile 15), the channel will be widened from 300 to
350 feet. No deepening will be needed from New York Slough to Collinsville.
The channel will be deepened from 30 to 35 feet mean lower low water (MLLW)
between Junction Point to the entrance of the man-made channel (Mile 18.6).
From here, the channel will be widened from 200 to 250 feet and deepened
from 30 to 35 feet MLLW. Material dredged from the channel will be
placed on sites shown on Plate 1 and listed in Table 1. Several of the
sites are existing disposal sites used during channel maintenance
dredging operations conducted every 2 to 3 years. The capacity of the
disposal sites is 34 million cubic yards, but only 21.5 million cubic yards
are expected to be deposited within the 4,464 acres during the 7~year
construction period. Construction of dikes or bulkheads to retain
dredged material will be the responsibility of the local sponsor. All
disposal sites will be partitioned to eliminate rapid return of effluent
to the river to meet State and Federal water quality standards.

WITHOUT THE PROJECT

Fish and Wildlife

Fish and wildlife resources are as described in our March 1980 report.
The proposed disposal sites consist primarily of 4,464 acres of agricultural
lands and grasslands. It includes 935 acres of land (Sites $14, S16 and $19)
presently used for disposal during channel maintenance operations conducted

2
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~NITED STATES D~PARII~!~T OF THE INI~RIOR
FISH ~ND ~LDLI~ S~VICE

CO~S OF ~GI~

SAC~O RI~R Dg~ WA~R SHIP ~
Sacr~ento~ Solano, Yolo Counties, Calif.

Jan~ 1986 Sacr~n~o, Calif.



Table I.     SACRAMENTO RIVER DEEP WATER SHIP CHANNEL
PROPOSED DREDGED DISPOSAL AREAS

Disposal Site Acres Capacity* Authority**~ (cubic yards)

S 1 158 1,300,000 PS
S 4 137 I ,I00,000 Private
S 7 228 I ,800,000 Private
S g 173 1,400,000 Private
S 11 640 5,200,000 Private
S 12 241 1,400,000 PS
S 13 570 4,700,000 DWR
S 14 196 1,600,000 COE,RB
S 16 149 1,200,000 COE
S 19 590 4,800,000 RB,PS,COE
S 20 98 800.000 PS
S 2l 160 l ,300,000 RB
S 31 663 4,300000 PS
S 32 265 1,500 000 PS
S 35 196 1 ~600..~000 RB,COE

4,464 34,000,000

* 5’ disposal de)th, except S 12, S 31 and S 32
3.7’ disposal de)th on S 12

4’ disposal de}th on S 3]
3.8’ disposal de}th on S 32

** PS - Port of Sacramento
DWR - Department of Water Resources
COE -" Corps of Engineers
RB - State Reclamation Board

4
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every 2 to 3 years. Therefore, no change of wildlife values is expected.
The present uses of these lands are expected to continue in the future.
Some development may occur on lands near the Port of Sacramento facilities;
however, it is expected to be minimal.

Endangered and Threatened Species

In response to a request from the Corps, a list of endangered and threatened
species for the.project area was provided by the Sacramento Endangered
Species Office In a letter.dated December 20, 1985.

Listed Species

Saltmarsh harvest mouse           Reithrodontomys raviventris (Endangered)

Candidate Species

Suisun shrew                      Sorex ornatus sinuosus
California black rail             Laterallus jamaicensis coturniculus
Suisun aster                      Aster chilensis var. lentus
Suisun thistle                    Cirsium hyd.~ophilum var. h~d.ro.philum
California hibiscus               Hibiscus californicus
Delta-tule-pea                    Lathyrus jepsonii subsp, jepsonii
Mason’s lilaeopsis                Lilaeopsis masonii

WITH THE PROJECT

Fish and Wildlife

The with-project analysis described in our March 1980 report is still
applicable for fish resources. However, impacts on wildlife resources will
change. Widening of the man-made portion of the channel will result in the
loss of 52 acres of wildlife habitat consisting of 9 acres of tidal mudflat,
18 acres of tidal marsh, and 25 acres of riparian vegetation. As stated in
our previous report, there will be some regrowth of riparian and marsh vegeta-
tion following construction; however, these areas will not return to pre-
project levels. It is estimated that there will be a recovery of 26 acres
of marsh and riparian vegetation.

The size of the disposal sites has increased from 3,500 acres to 4,464 acres.
About 21.5 million cubic yards of dredged material will be placed on 4,464
acres of mainly agricultural and grassland areas. The loss of terrestrial
wildlife values within these habitats will be severe but only temporary.
We believe that there will be a two-year loss of wildlife values on 4,464
acres, including those sites currently being used for deposition of dredged
material during channel maintenance. We also believe that wildlife values
on agricultural and grassland areas will return to pre-project levels after
the initial two-year loss. Maintenance dredging disposal sites will
continue to be periodically cleared of vegetation and disposed upon as under
without-project conditions. Therefore, no additional loss of wildlife
habitat values are expected to occur. In fact, as proposed, alternating use
of these sites under with-project conditions would provide some additional
wildlife values. Impacts are quantified in the HEP analysis appended to
this supplemental report.

5
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We believe the project will induce some development on lands on and adjacent
to the Port of Sacramento~ However, as stated earlier, developments could
also occur without the project. Therefore, without a firm basis to determine
the impact on land-use change, an analysis was not conducted on this aspect
ofthe project.

Endangered Spec.i..gs

The January 24, 1986 response (attached) to the Corps from the Sacramento
Endangered Species Office concurred with the Corps’ conclusion that the
endangered saltmarsh harvest mouse will not be affected by construction
activities. Also, impacts to candidate species would either not occur or
would be minimized to the maximum extent possible.

DISCUSSION

In our March 1980 report, we recommended management of a 45-acre area at the
southern end of Prospect Island to offset marsh and riparian habitat losses
along the man-made channel. In addition, we recommended that the loss of
upland habitat at the disposal sites be offset by the development of 156
acres of upland habitat in small tracts on the disposal areas. Upland
habitat, comprised mainly of grassland and agricultural land, is relatively
common and loss of wildlife value for evaluation species will be temporary.
We believe that additional wetland and riparian habitats should be developed
in lieu of upland habitat. Consequently, a method to determine trade-off or
relative values for the evaluation species was used to determine the
additional wetland and riparian habitats needed for compensation (Appendix I).

Based on the HEP analysis, about 63 acres will be needed to compensate the
loss of 129 relative average annual habitat units (AAHU’s) due to project
construction. As such, we recommend that an additional 18 acres of
agricultural land within the adjacent disposal site (S-12) be included as
part of the proposed compensation plan. The plan is to convert 63 acres
of agricultural land into a series of elongated mudflats, marsh, and shrub
and tree covered islands surrounded by open-water sloughs and levees.
Mean elevation of the mitigation site is +2.0 feet or about mean sea level
(NVGD). Work would involve construction of a levee on the north side,
excavation of the site to elevations needed to obtain the habitat types
and acreages listed below.

Hab~ tat ty.pes           El evations              Acres

I. Open water, subtidal     -3’ below MLLW           8

2. Tidal mudflats          MLLW to MSL             20

3. Tidal marsh             MSL to MHHW             20

4. Riparian                 MHHW to +3’              1__~5

Total              63
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Material dredged from the man-made channel during construction of the
project could be used to construct the north cross levee. Levee construction
should be done early in order to provide a basin on the mitigation site
for island development. Slope construction for the establishment of tidal
mudflats and emergent aquatic vegetation should be about 15 to 1. The
transition from wetland to upland habitat should be on a slope of 4 to 1
with a level area at the top of the islands.

Aquatic vegetation is expected to establish naturally from nearby seed
sources. As such, planting will not be necessary. Although riparian
vegetation such as willow and alder trees will establish naturally,
planting should be done in order to assure diversity and density within
the area. When construction of the area is completed, and trees and
shrubs are planted, the levee should be breached on the southern end of
Prospect Island to allow tidal flow into the area. Further design studies
will be required to determine the width of the area to be breached.

Major costs would result from earthwork needed to construct the compensation
area to the desired configuration. Estimated cost to develop the area is
$1,000,000 and should be a project cost. Maintenance costs are expected to
be minimal and should be included in the operation and maintenance program
for the project. Once developed, the site should be monitoried by the Corps
and Fish and Wildlife Service to evaluate the success of the wetland
development.

There is an opportunity to enhance marsh habitat in connection with
project construction as authorized under Section 150 of the Water Resources
Development Act of 1976 (Public Law 94-587). Given certain Conditions
specified in the statute, including costs not to exceed $400,000, wetland
development with the use of dredged material can be allocated to the Federal
government.

Potential areas were identified in our March 1980 report. Since that time,
however, a different area has been tentatively selected for marsh development.
The area is located immediately west of Sherman Island at.the .confluence of
the Sacramento and San Joaquin Rivers. The total area encompasses an
estimated 3,000 acres which is about equally divided with emergent aquatic
vegetation and subtidal habitat. Water depths throughout most of the area
are relatively shallow and vary from 2 to 6 feet deep.

The basic plan is to construct several islands by selective placement of
fill in the open-water environment with material dredged from the Sacramento
River Deep Water Ship Channel. Design criteria should be similar to that
of nearby Donlon Island. The number, size and location for construction of
the islands has not been determined, but will depend on additional development
costs not exceeding $400,000. Details should be coordinated with the Fish and
Wildlife Service, the California Department of Fish and Game, National Marine
Fisheries Service, and the Environmental Protection Agency.

There is, of course, concern with the disposal of dredged material in an
open-water environment relative to impacts on aquatic resources. A
variety of resident and anadromous fishes utilize the area for various
life cycle phases. Juvenile chinook salmon pass through the area between
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early April and late June on their way to the ocean. These small fish feed
on benthic organisms. The area is also utilized by striped bass. Sampling
for benthic organisms and presence of young salmon should be done this
spring prior to and commensurate with the out-migration of young chinook
salmon. This study should be coordinated with the Service, Department of
Fish and Game and National Marine Fisheries Service. Following completion of
the study, the Service will assess the impacts of placing dredged material
on aquatic resources. However, until this evaluation has been completed, we
tentatively recommend that the Corps proceed with the enhancement plan.

RECOMMENDATIONS

We recommend:

I. That the report of the District Engineer, Corps of Engineers, include
the conservation and development of fish and wildlife resources among
the purposes for which the project is to be authorized.

2. That to compensate for the loss of wildlife habitat values due to
construction of the project, the Corps of Engineers convert 63 acres
at the southern end of Prospect Island to tidal wetlands as described
in the Discussion Section. Capital costs to develop the area are
estimated to be $I,000,000 and should be a project cost. The Fish and
Wildlife Service and California Department of Fish and Game be
consulted during advanced planning for technical assistance on the
development of the 63-acre area. Once developed, the site should be
monitored by the Corps and Service to evaluate the success of the
wetland developement.

3. That to enhance wetlands, the Corps use material dredged from the
Sacramento River Deep Water Ship channel to construct islands within the
open-water area immediately west of Sherman Island. Details for this
development should be coordinated with the Service, California Department
of Fish and Game and the National Marine Fisheries Service. Cost of
this enhancement measure should be a Federal cost.

Please advise us of your proposed action regarding these recommendations.

Sincerely,

James J. Kevi tt
Field Supervisor

8
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STATE OF CAUFORNIA--RESOURC~5 AGENCY GEORGE OEUKMF.IIAN, G~.,~.

,t~’-°ARTMENT OF FISH AND GAME -
IINTH ~

.. . ~,~ENTO. CALIF(~INIA 9..~I 4

January 27, 1986

3ames 3. HcKevitt
Field Supervisor
Division of Ecological Services
Z800 Cottage Way, Room E-180]
Sacramento, CA 95825

Dear M~. McKevitt:

The Department of Fish and Game has reviewed and concurs with your 3uly, i985
Draft Fish and Wildllfe Coordination Act Report on the Corps’ Sacramento Deep
Water Ship Channel Project in Yolo, Sacramento, and Solano counties.

If the Department can be of Further assistance, please contact Paul T. 3ensen,
Regional Manager, Region 2, i701 Nimbus Road, Suite A, Rancho Cordova, CA 95670,
telephone (916) 355-0922.

Sincerely,

~ Jack C. Parnell
Director
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2800 CottaKa Way, Room K-1825
Sacramento. California 95825

~4 3anuary 1980

Nr. Walter Yap
Chief, Planning Divicion
U.S. Army Corps of Engineers
Sacramento District
650 Capitol Nail
Sacramento, California 95814                                 .

Subject: Endangered Species ~nformal Consultation
on the Sacramento Deep, star Ship Channel
(Case No. 1-1-86-1-141)

Dear Nr. Yap:

This responds to your letter of 22 3anuary 1986 transmitting for
our review the Biological Assessment, Addendum to the Biological
Data Report, draft GeneraI Design Memorandua No. l, and
Supplemental Environmental Impact Statement for the subject
pro~ect.

~e have reviewed these documents and concur with your conclusion
that the endangered salt marsh harvest mouse will not be
affected. ~e also agree that impacts to candidate species would
either not occur or would be ninlalzed to the maximum extent
possible. We therefore concur that formal consultation will not
be necessary on this project.

We appreciate the cooperation of your staff in modifying this
pro~ect to avoid impacts to endangered and candidate species.
Close coordination between our respective staffs allowed possible
conflicts to be resolved through informal co~sulat~on, thus
avoiding any delay associated with formal consultation.

Iincerely,

Project Leader

cc: ~ield Supervisor, Zcological Services, Sacramento,
Chia~, |ndangarsd Species, Portland, O~

&tan: lalpk Swanson)
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APPENDIX 1

HABITAT EVALUATION PROCEDURES

(1980 HEP)

SACRAMENTO DEEP WATER SHIP CHANNEL

U.S. ARMY CORPS OF ENGINEERS, SACRAMENTO DISTRICT

CONDUCTED BY THE U.S. FISH AND WILDLIFE SERVICE

IN COOPERATION WITH

CALIFORNIA DEPARTMENT OF FISH AND GAME

U.S. ARMY CORPS OF ENGINEERS

NATIONAL MARINE FISHERIES SERVICE

PORT OF SACRAMENTO

June 1985
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INTRODUCTION

The selected plan for the Sacramento River Deep Water Ship Channel is
essentially that described in the July 1980 feasibility report and EIS
prepared by the Corps of Engineers, Sacramento District (Plate 1, Table 1).

METHODOLOGY

The 1980 Habitat Evaluation Procedures (HEP) were used in the field
evaluation conducted on April 22 and 23, 1985. Participants in the field
analysis were Bob Mapes, California Department of Fish and Game;
Wally Wiest, U.S. Fish and Wildlife Service; Carol Calza, Corps of Engineers;
George Redpath, consultant to the Port of Sacramento; and Paget Leh,
National Marine Fisheries Service. Two observers also assisted in the
evaluation: Nancy Olmsted, consultant to the Corps on the project and
Ron Duke, a private consultant.

Seven vegetative types were evaluated. These included:

(I) Agriculture (2,239 acres; Sites $1, $4, $7, S9, $11, $12, and $31) -
This type consists mainly of field and row crops such as corn and
safflower;

(2) Grassland (2,029 acres; Sites $13, $16, $19, S20, $21, $32, and $35) -
The areas are presently grazed by cattle. One site, S16 south of Rio
Vista was. being cleared of woody vegetation when the HEP team conducted
the field evaluation. This is one of the existing disposal sites
used during maintenance dredging;

(3) Disturbed woodland (196 acres; $14, Grand Island) - This site, although
curr~n’tly use~ as a maintenance dredging spoil site, has some good
stands of cottonwood and willows. We were informed by the Corps that
the wooded sections would be periodically cleared for disposal of
dredged material without or with the project;

(4) Seasonal wetlands - This type occurs within Site 35 and consists
of sparse growths of pickleweed and brass buttons within low-lying
areas in the southeast portion of the site that pond water during
the winter. These areas were evaluated by the HEP team. However,
due to the relatively small and undetermined acreage within the
grassland site, this type was not included in the HEP analysis;

(5) Tidal mudflats - An estimated 9 acres occur along the man-made channel;

(6) Tidal marsh (18 acres) - Vegetation is primarily cattail, bulrushes and
se~ges;

(7) Riparian (25 acres) - Vegetation consists mainly of willow trees, brush
and some blackberries.

A-l
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Table 1. SACRAFIENTO RIVER DEEP WATER SHIP CHANNEL
PROPOSED DREDGED DISPOSAL AREAS

Disposal Site Acres Capacity* Authority**
’ ~ (cubic yards)

S 1 158 1,300,000 PS

S 4 137 1,100,000 Private

S 7 228 1,800,000 Prtvate

S 9 173 1,400,000 Prtvate

S 11 640 5,200,000 Prtvate

S 12 241 1,400,000 PS

S 13 570 4,700,000 DWR

S 14 196 1,600,000 COE,RB
S 16 149 1,200,000 COE
S 19 590 4,800,000 RB,PS,COE
S 20 98 800,000 PS

S 21 160 1,300,000 RB
~ S 31 663 4,300,000 PS

$ 32 265 ],500,000 PS

S 35 196 1,600,000 RB,COE

4,464 34,000,000

i * 5’ disposal depth, except S 1Z, S 31 and S 32
~ 3.7’ disposal depth on S 12

4’ disposal depth on S 31
3.8’ disposal depth on S 32

¯* PS - Port of Sacramento
DWR - Department of Water Resources
COE - Corps of Engineers
RB - State Reclamation Board

A-3
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EVALUATION SPECIES

The evaluation species used for the field evaluation are listed in
Table 2 and were based primarily on feeding guilds. Approved habitat
suitability index (HSl) models were not available for this evaluation.

California Fish and Wildlife Habitat Relationships System, Species Notes
(CDFG) were used as a reference in which a combination word model with
variables was developed for use by the HEP team (Appendix I-1 to HEP).

Ratings for evaluation species within each habitat type were averaged to
produce a habitat suitability index (HSl) for each evaluation species.
The HSl, a number between 0 and 1.0, is a measure of the capacity of
the study area to meet the life requisites of the species evaluated.
The HSI, when multiplied b~ the acreage of each habitat type utilized
by the evaluation species, yields the total number of habitat units (HU),
a measure of the quality and quantity of habitat available to each
evaluation species.

ASSUMPTIONS

For the 15 species selected, the HEP team evaluated baseline habitat
conditions and also future without project and with project conditions.
Using HSI values produced in the baseline habitat evaluation, the team
predicted with-project future HSI values. For this evaluation, assumptions
were adopted by the HEP team for predicting future without project and
future with project conditions. They are as follows:

Scenario IFuture Without the Project)

1. The existing disposal sites (S14, $16 and $19), now being used for
disposal of material during maintenance dredging at about 3 year
intervals (Mile 0-15), will continue to be used in the future.
Maintenance dredging of the man-made channel and placement of
dredged materials within $31 and $32 will continue at intervals
of about 7-8 years.

2. Periodic clearing of woodland habitat within $14 (Grand Island)
will occur similar to $16 (Rio vista) for the purpose of placing
dredge materials (about every 3 years).

3. Present use of lands for agriculture and grassland production in the
future.

4. Tidal wetlands north of the turning basin and at Lake Washington will
not be degraded or filled in the future.

5. Water-quality conditions in the project channel will not change
significantly in the future.

6. The man-made portion of the channel will not be riprapped in the future.

A-4
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Table 2. STUDY AREA EVALUMION SPECIES AND COVER TYPES

~ Agriculture Grassland goodlGrass. Tidal flat Tidal marsh RiparianEvaluation Species 2,239 acres 2,029 acres 196 acres 9 acres 18 acres 25 acres

R̄ufous-si ded towhee Reproductive Reproductive
Cover Cover

Great Egret Feedi ng Feeding

Western sandpiper Feedtng

Long-bi l I ed marsh wren Reproductl ve
Cover

Bushti t Reproductive "’ Reproductive
Cover, ,, Cover

Greater yel I owl egs Feedl ng

Red-wl nged bl ackbi rd Feedi ng Reproductl ve
.. ;over

Black-shouldered kite Feeding Feeding Reproductive
Cover

Rep roducti ve ,Meadowl ark Feeding    Cover

Ring-necked pheasant Reproductive FeedingCover

Reproductl veMuskrat
Cover

Stri pad skunk Repro’ducti ve
Cover Feedi ng

Rep rodu’ct ive ’ ’
Cal I fornia vole Cover

ReproductiveBel ted kingfisher
Cover

Black phoebe Feeding



7. There will be no Significant change in the amount of marsh/riparian
habitat along the project channel.

Scenario (Future With the Project)

1. Dredged material will be placed within the entire 4,464 acres of
designated disposal sites during project construction.

2. The land-use data provided by the Corps indicated that 670 acres
(Sites Sl, $2, $3, $21 and $35) may be developed for industrial
purposes in the future. Some of this may occur without the
project and some may be project-induced. Without any firm basis
to make this determination, we did not include this in our analysis.

3. There will be a 2-year loss of HU values for evaluation species on
2,239 acres of agriculture land and 2,029 acres of grassland during
the 7-year construction period. Return to baseline or existing
acreage will occur at target year 9. The HU values for evaluation
species will remain the same during the period of analysis on
acreage in full production.

4. Woodland habitat within $14 (Grand Island) will remain in a disturbed
condition. This will be due to periodic clearing a portion of the
site for deposition during maintenance dredging. Losses will occur
during placement of dredged material in the entire area during
project construction.

5. About 9 acres of tidal mudflats will be lost due to widening of
the man-made channel. There is little sedimentation in the man-
made portion of the channel. Erosion of the berm will continue,
but at a lower rate than under present conditions. As such, we
assumed that there will be little, if any, recovery of mudflats
following project construction.

6. Channel widening will result in a loss of 18 acres of tidal marsh
and 25 acres of riparian vegetation along both sides of the man-made
channel during project construction. Marsh and riparian vegetation
occur at the edge of the bank on the channel berm. Recovery of marsh
and riparian habitat is estimated to be 60 percent of the original
acreage or about 10.8 acres of marsh and 15 acres of riparian. We
estimate a recovery of habitat values for evaluation species in the
tidal m~rsh to pre-project levels 7 years following project
construction and 10 for riparian habitat.

7. Dredged material will be contained within all disposal sites and
that there will be no degradation of adjacent wetlands or
terrestrial habitat.

8. There will be more benthic habitat created by channel widening.
However, deeper draft ships will tend to keep the channel bottom
in a turbid condition. There will be no significant change in the
quality of subtidal habitat in the man-made channel.

A-6
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RESULTS

Data analysis was performed using version II of the HEP accounting software~
for micros. Results of the field evaluation of baseline conditions indicate
that there are 9,350 Habitat Units in the project area (Table 3). Species
with the highest number of Habitat Units are species associated with
grasslands and agriculture lands. Habitat Suitability Index (HSI)
values for baseline conditions varied from 0.2 to 0.7.

Changes in the average annual habitat units (AAHU’s) under future without
project is the same as baseline conditions. All habitat types evaluated
were assumed to be managed for agricultural purposes, and grasslands at the
existing disposal sites will continue to be used for the same purpose without
and with the project.

Changes in the average annual habitat units under future with project
conditions indicate that there will be a total of 9,109 Habitat Units
or a reduction of about 240 HU’s (Table 4). Most of the losses will occur
to evaluation species within the agricultural areas and grasslands.
Also, these losses will be for two years only out of the 55-year analysis
period.

The proposed compensation plan evaluated by the HEP team is to create
tidal wetlands and riparian habitat to offset project-caused losses.

These habitat types are not only very valuable but scarce in California
and the project area. As such, it seemed more equitable to develop
trade-off values. These are defined by a Relative Value Index (RVI)
value for each evaluation species. Under this concept, a gain of HU’s
for one species is used to offset the loss of HU’s for another species
at a differential rate depending on the species involved. Table 5
presents the criteria and relative weights used to derive RVI’s for the
evaluation species. The derivation of RVI’s are shown in Table 6.
Based on the use of RVI values, 129 Relative AAHU-’s will be lost as a
result of the project (Table 7). This indicates that an acceptable
compensation plan must be developed to offset at least 129 relative
or weighted HU’s annually.

MITIGATION

The HEP team selected the same 45-acre site at the southern end of Prospect
Island for mitigating unavoidable adverse impacts due to project construction
as identified in our March 1980 report. The plan is to replace the loss of
HU’s for evaluation species by converting agricultural lands at the southern
end of Prospect Island to tidal wetlands and riparian habitat. The basic plan
is to construct a series of elongated mudflats, marsh, tree and shrub covered
islands surrounded by open-water sloughs and levees. Based on management
activities indicated in Table 8, the existing habitat values for evaluation
species within the proposed mitigation area, the HEP team developed HSI values
for key target years Based on this development plan, there will be a gain of
88 AAHU’s (Relative)~ In order to achieve compensation, 63 acres will be
needed as shown in Table 9.

A-7
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Table 3

Form,B: Habitat Units Date: 06/07/1985

Study Name: SACRAMENTO SHIP, CHANNEL HEP
Action:     PA 1 (without project)     WITHOUT PROJECT ....
Target Year: 0

Evaluation Species Area Habitat Habitat
ID# Name of Habitat Suitability Index Units

1 BL SHOULDERED KITE 4464.00 0.53 2365.92
2 MEADOWLARK 4268.00 0,50 2134,00
3 RING-NECKED PHEASANT 4268.00 0.45 1920.60
4 CALIFORNIA VOLE 2029.00 0.70 1420.30
5 RED-WINGED BLACKBIRD 2257.00 0.50 1128.50
6 STRIPED SKUNK 221.00 0.69 152.49
7 BUSHTIT 221.00 0.50 110.50
8 RUFOUS-SIDED TOWHEE 221.00 0.30 66,30
9 BLACK PHOEBE 25.00 0.55 13.75
10 BELTED KINGFISHER 25,00 0.40 10.00
11 MUSKRAT 18.00 0.30 5.40
12 L-B MARSH WREN 18,00 0.20 3.60
13 GREAT EGRET 27,00 0.26 7.02
14 GREATER YELLOWLEGS 9,00 0.60 5.40
15 WESTERN SANDPIPER 9,00 0.70 6.30

9350.08
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Table 4

Form D: Net Change in AAHU’s Date: 06/07/1985

Study Name: SACRAMENTO SHIP CHANNEL HEP
Action:      PA 2 (with project) WITH PROJECT
Compared To: PAI (without project) WITHOUT PROJECT
Period of analysis: 55

Evaluation Species                 AAHU’s          AAHU’s         Net
ID# Name                   With Action Without Action    Change

I BL SHOULDERED KITE 2322.90 2365.92 -43.02
2 MEADOWLARK 2095.20 2134.00 -38.80
3 RING-NECKED PHEASANT 1885.68 1920.60 -34.92
4 CALIFORNIA VOLE 1394.48 1420.30 -25.82
5 RED-WINGED BLACKBIRD 1104.73 1128.50 -23.77
6 STRIPED SKUNK 131.54 152.49 -20.95
7 BUSHTIT 95.34 110.50 -15.16
8 RUFOUS-SIDED TOWHEE 57.21 66.30 -9.09
g BLACK PHOEBE 7.84 13.75 -5.91
10 BELTED KINGFISHER 5.84 10.00 -4.16
11 MUSKRAT 3.17 5.40 -2.23
12 L-B MARSH WREN 2.12 3.60 -1.48
13 GREAT EGRET 2.39 7.02 -4.63
14 GREATER YELLOWLEGS 0.43 5.40 -4.97
15 WESTERN SANDPIPER 0.50 6.30 -5.80

9l 09.37 9350.08 -240.71
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Table 5

Relative Weights of Criteria From Date: 0610711985
Pair-wise Compariso. (Form E Results) ,...

Study Name: SACRAMENTO SHIP CHANNEL HEP
Form Number: EEl                SDWSC REL WTS

Ranking Criterion                       Relative
IO         Name                        Weight

1      SCARCITY                        0.33
2      VULNERABILITY                    0.23
3      REPLACEABILITY                   0.20
4      AESTETIC VALUE                   0.17
5      MGMT EFFORTS                    0.07

Total:    1.00

Pair-wise comparison of criteria

ID# 1    2    3    4    5

1 0.0 1.0 1.0 1.0 1.0
2 0.0 0.0 0.5 1.0 1.0
3 0.0 0.5 0.0 0.5 1.0
4 0.0 0.0 0.5 0.0 1.0
5 0.0 0.0 0.0 0.0 0.0

A-lO
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Table 6

Relative Value Indices From Date: 06/07/1985
Relative Weights (Form F Results)

Study Name SACRAMENTO SHIP CHANNEL HEP
Form Number: FF I FFI
Source of Relative Weights: EEI
Rescale Factor    1

Evaluation Species Relative
ID# Name Value Index

I ¯ BL SHOULDERED KITE 0.69
2 MEADOWLARK 0.39
3 RING-NECKED PHEASANT 0.54
4 CALIFORNIA VOLE 0.12
5 RED-WINGED BLACKBIRD 0.46
6 STRIPED SKUNK 0.30
7 BUSHTIT 0.76
8 RUFOUS-SIDED TOWHEE 1.00
9 BLACK PHOEBE 0.81
10 BELTED KINGFISHER 0.96
11 MUSKRAT 0.64
12 L-B MARSH WREN 0.91
13 GREAT EGRET 0.73
14 GREATER YELLOWLEGS 0.93
15 WESTERN SANDPIPER 0.91
16 CINNAMON TEAL 0.90

Species Rated by Criteria (Relative Importance Values)

Species Ranking Criterion ID
ID# 1 2 3 4 5

1 0.80 0.30 0.50 0.80 0.40
2 0.40 0.30 0.20 0.50 0.10
3 0.50 0.30 0.20 0.80 0.80
4 0.10 0.10 0.10 0.10 0.10
5 0.30 0.50 0.40 0.50 0.20
6 0.20 0.40 0.30 0.20 0.10
7 0.60 0.60 0.70 0.50 0.40
8 0.90 0.80 0.90 0.80 0.90
9 0.80 0.60 0.60 0.80 0.60
10 0.80 0.80 0.90 0.80 0.90
11 0.50 0.70 0.60 0.50 0.20
12 0.90 0-.80 0.80 0.50 0.80
13 0.60 0.50 0.60 0.90 0.60
14 1.00 0.20 1.00 0.90 1.00
15 1.00 0.20 1.00 0.80 1.00
16 0.70 0.80 0.80 0.90 0.70
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Table 7

Form G-I: Net Change in Relative AAHU’s Date 06/07/1985

Study Name: SACRAMENTO SHIP CHANNEL HEP
Action: PA 2 (with project) WITH PROJECT
Compared To: PAI (without project) WITHOUT PROJECT
Period of analysis: 55
Source of Relative Value Indicies:    FF 1

Evaluation Species Net Change Relative Net Change
ID# Name in AAHU’s Value Index in Rel. AAHU’s

1 BL SHOULDERED KITE -43.02 O.6g -29.84
2 MEADOWLARK -38.80 0.39 -15.04
3 RING-NECKED PHEASANT -34.92 0.54 -18.81
4 CALIFORNIA VOLE -25.82 0.12 -3.00
5 RED-WINGED BLACKBIRD -23.77 0.46 -10.87
6 STRIPED SKUNK -20.95 0.30 -6.33
7 BUSHTIT -15.16 0.76 -11.57
8 RUFOUS-SIDED TOWHEE -g.O9 1.00 -g.og
9 BLACK PHOEBE -5.91 0.81 -4.81
10 BELTED KINGFISHER -4.16 o.g6 -4.00
11 MUSKRAT -2.23 O. 54 -1.42
12 L-B MARSH WREN -1.48 0.91 -1.35
13 GREAT EGRET -4.63 O. 73 -3.37
14 GREATER YELLOWLEGS -4.97 O. 93 -4.61
15 WESTERN SANDPI PER -5.80 O. 91 -5.26

-129.37

A-12

C--090943
C-090943



Table 8

~t~gat~on Alternatives, ~anagement Activities

and Corresponding Habitat Conditions

Mitigation Site:     63-acre area at the southern end of Prospect Island.

Management Activity: Convert 63 acres of agricultural land to tidal

mudflat, tidal marsh and riparian habitat.

Habitat Conditions: Years 1,4 : Land in agricultural uses.

Year 5     : Construct shallow water areas and

six islands. Plant riparian vegetation.

Open area to tidal action. No habitat

values.

Year 12    : Marsh vegetation provides optimum

values for wetland species. Riparian

values.lo~~.

Year 15 : Riparian vegetation provides some

cover for nesting and foraging.

Year 25    : All trees and shrubs mature; provide

optimum values for riparian-associated

species.

Years 26,55: Same as year 25.
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Table 9

Form G-I: Net Change in Relative AAHU’s Date 06/07/1985

Study Name: SACRAMENTO SHIP CHANNEL HEP
Action:     MP 2 (with project) MARSH RESTORATION
Compared To: MP 1 (without project) MARSH RESTORATION
Period of analysis: 55
Source of Relative Value Indicies: FF I

Evaluation Species Net Change Relative Net Change
ID# Name in AAHU’s Value Index in Rel. AAHU’s

1 BL SHOULDERED KITE ~20.32 0.69 -14.10
2 MEADOWLARK -12.19 0.39 -4.73
3 RING-NECKED PHEASANT -32.51 0.54 -17.51
5 RED-WINGED BLACKBIRD -20.32 0.46 -9.29
7 BUSHTIT 31.05 0.76 23.71
11 MUSKRAT 29.05 0.64 18.46
12 L-B MARSH WREN 38.45 0.91 35.03
14 GREATER YELLOWLEGS 34.61 0.93 32.06
16 CINNAMON TEAL 26.92 0.90 24.31

Area needed for compensation: 63.52acres
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APPENDIX I-I

(to HEP)
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RUFOUS-SIDED TOWHEE -Riparian and Woodland (Reproductive cover)

Feedlnq - Feeds on insects and seeds by scratching in leaf litter, and

humus, Assume that 2 inches in depth would be opt.imal and bare ground

0,0,

Cover - Feeds or forages beneath overhanging vegetation or shrubs and

thickets. A combination of lateral and overhead screening provided by

trees and/or shrubs is preferred. Assume that 100 percent tree canopy

and branches of trees that hang close to the ground in woodlands would

be opttmal. In shrub or brushland a ground cover of 50-60 percent

and height of 3 to 6 feet would be suitable.

Reproductive Cover - Nests are built in self-made depressions on the

ground concealed by surrounding vegetation, i.e., in dense brush, vine

tangles and slash piles. The HSI will be a combination of the variables

below:
Feedinq (Combination of % ground cover and depth of litter/humus)

2 inches of litter/humus - 1 0

l inch of litter/humus - 0,6

one-half inch " - 0,3
Bare ground - 0.0

Percent Tree or Shrub Canopy Lateral screeninq (overhanging branches)

Dense    (60-I00%) 0,7-I,0 Ground to l foot - l,O

Moderate (40-59%) 0,5-0,6 I-2 feet - 0,8
Ope~    (25-39%) 0.3-0.4 2-3 feet - 0.6
Sparse (10-24%) 0.0-0.2 3-4 feet - 0.4

4-5 feet - 0.2

These variables apply more to oak-woodland and conifer hardwood.
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GREAT EGRET-Agriculture (Feeding/Resting); Tidal flat (Feeding)

Fee~in~ - Feeds in shal]ow water and along shores of estuaries, lakes,

slow-moving streams, mudflats and in irrigated croplands and pasture.

Forages up to 20 miles but usually much closer.

Cover - Roosts con~nunally in trees. Rests in same habitat it feeds.

Reproduction - Nests in groves of large trees, usually near water

and isolated from human activity.

Reproductive cover (Nestina season: Mar{h-J~Iy)

Requires groves of large trees (willow, oak, cottonwood, eucalyptus)

Size of grove Height of’trees

40-80+ 0.4 - 0.7

20-40’ 0.8 - l.O(most nesting occurs)

I0-20’ 0.2 - 0.7

Human disturbance(nestlng season)

Isolated, restricted use 0.8 - l.O
Light use 0.6.- 0.7
Moderate use 0.4 - 0.5
High intensity use 0.0 - 0.3

Project area may not have any nesting colonies nearby.

HSI will be determined for feeding.

AI-2
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WESTERN SANDPIPER - Tidal flat (Feeding, resting)

Feeding.- Feeds mainly by probing into substrate (sandflats and mudflats)

and picking from the surface.

Cove____r- Needs undisturbed areas for resting during high tides.

Reproduction - Non-breeder in California. Fall and spring migrant and

winter visitor.

AI-3
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LONG-BILLED MARSH WREN. - Tidal marsh (ReproductiVe cover)

Feedlnq - Gleans food from emergent stems and foliage, water surface and

ground.

Cove_.__~r- Prefers cattail and bulrush and sedge marshes with standing

water during nesting season. Fall-winter season will use low-growing

vegetation in water or damp ground.

Reproduction - Tall, stralght-stemed marsh vegetation in standing water

needed for successful nesting.

Reproductive cover: Height and density of cattall/tulemarshes

Height Density
5-6’ 0.8 - 1.0 Dense    (60-100%) 0.7-1,0
4-5’ 0.6 - 0.7 Moderate (40-59%) 0.4-0.6
3-4’ 0.4 - 0.5 Open    (I0-39%) 0.2-0.3
2-3’ 0.2 - 0.3 Sparse (2-9%) O.O-O.l

Standin9 water dur.ing.nestin~ season (April - August~ peak May-June)

April - August l.O Depth of water
April - July 0.9 2’ - l.O
April - June 0.8 1.5’ - 0.8
April - May 0.4 l’ - 0.6

.5’ - 0.3

Moist - 0.2

In tidal marsh stems should be at least 6-12" above high tide
lin~eand have moderate density for successful nesting.

Height above MHHW Density of cover over nest

12 inches + - 0.7-I.0 Dense:    (60-I00%) 0.7 - l.O
8-12 inches - 0.4-0.6 Moderate: (40-60%) 0.4 - 0.6
less than 6" - 0.0-0.3 Open:     (I0-39%) 0.2 - 0.3
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BUSHTIT - Riparian and Woodlan_d (Reproductive cover)

Feedlnq - Gleans insects from foliage, twigs and branches. Also eats

fruit. Feeds in flocks except during nesting season.

Cover- Found in open and dense brush in all stages of growth. In

woodlands, generally prefers open areas with a dense understory.

~ -Usually builds nests in trees and shrubs under 12

feetfrom the ground. Nesting season: february - early August with

peak from: April - June.

Reproductive Cover: Breeding territory or range is about 1.0 acre in

woodlands. Since the bushtit seems to prefer nesting in trees and

shrubs under 12’ We will assume a range from the ground to 20 feet.

Height                      Canopy

13 - 16 feet 0.6 - 0.8        Dense (60-I00%) 0.7-I.0
8 - 12 "     0.8 - l.O        Moderate (40-59%) 0.5-0.6

4 - 7 "     0.5 - 0.7       Open (25-39%) 0.3-0.4

0 - 3 "     0.0 - 0.4         Sparse (I0-24%) 0.0-0.2

Density or percent of ground cover(shrubs, brush)

Dense (60-I00%) 0.7-].0
Moderate (40-59%) 0.5-0.6
Open    (~5-39%) 0.3-0.4

Sparse (I0-24%). 0.0-0.2
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GREATER YELLOWLEGS - Tidal flat (Feeding, resting)                               ~...

Feed|n{ - Feeds on sma]l f~sh, crustaceans, aquatic insects. Feeds in

shallow marshes, wet meadows,flooded f~e]ds and intertidal mudflats.

Usually feeds by snatching and skimming water surface. Sometimes

probes ~nto substrate.

Cover- Needs undisturbed areas for resttng durtng htgh ttdes.

Reproduction - Non-breeder tn California. Fall and sprtng mtgrant

and wtnter vtsttor.
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RED-WINGE9 BLACKBIRD - T~dal marsh (Reproductive cover)
~(Feedtng)

Feed~nq - Feeding areas may be a considerable d~stance from nest site

or roosting areas. Grain and ~eed seeds taken durtng the fall and winter.

Cover o Roosts tn fresh and bracktsh marshes~ usually over open water.

Reproduction - Nests (March-a~]~) tn dense emergent vegetation (fresh

and brackfsh) of cattat|, rules, or sedges over or near water are usually

more successful. Also nests tn open motst areas. Suttabt]|ty relates

to the depth of water beneath the nest and dens|ty of nest cover over water.

Zn herb-dominated

Abundant cattatls and rules, water depth less than 30" 0.8
Moderate " ",     wa.ter depth over 30" 0.5                                                                             - 0.7
Sparse " ",    water depth, shallow 0.0                                                                             - 0.4

In wetland habttat:

Depth of water beneath nest: 10-20 inches - 0.8 -

lO inches    - 0.5 - 0.7

20-29 inches - 0.3 - 0.4 ?

In tida] marsh stems should be at least 6-12 inches above high tide

line and have moderate density for successful nesting.

Height above HHHW Density of cover over nest

12tnches+ - 0.7 - l.O Dense:    (60-100%) 0.7 - 1.0
8-i2 tnches - 0.4 - 0.6 Moderate: (40-60�) 0.4 - 0.6
less,.than 6" - 0.0 - 0.3 Open:    (10-39%) 0.2 - 0.3

? Draft WELUT model reduces quality when water depths exceeds 30 inches,

Species notes states that nest predation is less as water depth increases.
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BLACK-SHOULDERED KITE - Woodland~ (Rep~oductivecover):Agrtcql.ture apd
Grassland (Feeding/Roosting) ~ .... ¯

Feeding - Feeds mainly on small diurnal rodents in grassland, open

fields, pasture and croplands. Suitable foraging areas should be

within 7 miles of roosting sites. See below.

Cover - Kites communally roost in trees (oak, walnut, willow, cottonwood

eucalyptus) with dense canopies. Suitable sites should be available

within 7 mties of feeding areas during the non-nesting season.

7 mtles 7-20 miles 20+ mfles
0.8 0.5 O.Z

Perch sites for resting within feeding areas (fence posts, po~rlines,

telephone lines, shrubs, etc.) should be available within foraging areas.

Reproduction - Nesting (January through June) is near the top of oak,

willow and other trees ranging from 20 to lO0 feet but usually between

18-50 feet from the ground. There should be good cover from beneath

and relatively open at the top. Foraging or feeding areas should be

available within 1.25 miles of nesting areas.

Suitability Distance

Suitable groves of nest 260 yards: 0.9 - l.O
trees (~8-50’) 0.8 - 1.0 260-340 yards: 0.7 ~ 0.8.

Suitable nest trees 340-440 yards: 0.5 - 0.6
but scattered-and 0.3 - 0.7
of medium density 1.25 miles 0.0 - 0.2

Scarcity of suitable 0.0 - 0.2
nest trees
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WESTERN MEAOOMLARK-Grassland (Reproductive Cover, Feeding)

Feedinq - A c~tnatton of animal and vegetable matter. Feeds in grassy

open .areas, pastures.

Cover- Requires relatively dense, grassy vegetation. Likes elevated

perches for singing. Primarily a grassland species.

Reproduction - Nests (March - Auqust) on ground in depressions in grasses

and other low vegetation. Heavy or sunzner grazing reduces the qualtty of

the nesting habitat.

Grass Hetqht Grass Density

5-6" : 0.8 - 1.0 Dense: 0.8 - 1.0
4-5" : 0.6 - 0.7 Moderate: 0.4 - 0.7
3-4" : 0.3 - 0.5 Sparse: 0.0 - 0.3
I-2" : 0.0 - 0.2
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RING-NECKED PHEASANT - Agricu] tur~ee (Reproductive cover) Grassland (Feeding)

Feedinq - Food should be available within one mile. Feeds mainly

on waste grain and weed seeds. Weed fields, roadside edqes or food along

drainage/irrigation ditches can compensate for the lack of grain.

Cover - (ntersperston of tall grasses, brush or shrubs near feeding

areas is preferred and is suitable habitat. For winter cover distances:

LIp to 30"       30-gO_____’        Over 90’
0.8 - 1.0      0.3- 0.7      0.0 - 0.2

Reproduction - Same as cover requirements. Best cover ts area ~htch ts

not mowed, plowed or grazed during the nesting season. Alfalfa is a

preferred nesting area but is usually mowed during the nesting season.

Dry farmed wheat and barley are suitable nesting habitats.

a. No mowing, plowing, flooding or grazing from:
early April - late August 0.8 - 1.0

b. No mowing, plowing, flooding or grazing from:
early May - late June 0.5 - 0.7

c. Moderately grazed during the entire nesting
season: OL2 - 0.4

d. Heavily grazed during the entire nesting
season or is mowed, plowed and irrigated
from:      late April to late June              0.0 - 0.4

The above practices can be compensated for to some extent if ditches,

field borders or roadside edges are present and are not burned or mowed

during the nesting season.

Height of nesting or herbaceous cover Density of qround cover

18 inches + 0.7 - l.O 50 - 80%     0.8 - l.O

lO-18 inches 0.2 - 0.6 Less than 80%
or 20-50% 0.3 - 0.7

less than lO" 0.0 - O.l Less than 20% 0.0 - 0.2
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MUSKRAT - Tidal Marsh (Reproductive cover, Feeding)

Feedin~ - Primarily aquatic plants such as cattail and bulrush either

from the bank or underwater. Feeds on roots and stems. Suitable food

should be available within 300-400 feet in herb dominated wetland or

300-400 yards aIong a watercourse in tree dominated wetland.

Optimum : 0.8 (within lO0 feet}

Suitable: 0.5 (within 200 feet)

Scarce: 0.2 (within 300 feet)

Cover and Reproduction - Escape cover is sought in lodges built above

the water level or in burrows along waterways. Muskrats construct

bank burrows instead of lodges over most of the Central Valley. Soil

texture and slope are important factors.

Bank: Suitable enough to permit entrance below water and high enough

to dig chamber above MHHW (high water line).

Suitable: 0.8 (medium to fine texture)

Fair: 0.5 (moderately sandy)

Poor: 0.2 (sandy or rocky)

Water regime is important, i.e., fluctuations such. as the 5-6 foot

tidal cycle along the man-made channel. Consider that entrance to

burrows woul’d be exposed during low tides and or lodges in marsh

vegetation.
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STRIPEDSKUNK - Woodland (Reproductive cover); R(parian (Feeding, Cover)

Feeding - The striped skunk is omnivorous. Feeding areas should be

within about 0.6 miles of reproductive cover and/or escape cover.

Reproductive cover: Den sites: Levees, .ditches, brush, rock piles,

fence rows, ground squirrel burrows, logs, slash piles. Prefers inter-

mediate stages of brush and shrub types, deciduous woodlands. Interspersion

of these ~ype areas provides good quality habitat.

Abundant: 0.8-].0
Moderate: 0.4-0.7 Sites: Sl4 (Grand Island) and 516 (Rio Vista)
Sparse: 0.0-0.3

Rest sites similar to den sites plus field crops, culverts, old buildings.

In Agricultural croplands: Quality related to amount and interspersion of

uncultivates areas such as fencerows, field margins, ditches and canals.

Abundant: 0.8-I.0

Moderate: 0.4-0.7 Uncultivated areas

Sparse: 0.0-0.3

Crop tyPeF that provide protection from the air but do not restrict

ground movement provide optimum habitat.

Good cover: (corn, cotton, grain sorghum) 0.8-I...0

Suitable: 0.4-0.7

Poor: (dense fields of hay,safflower)0.0-0.3
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CALIFORNIA VOLE - Grassland (Reproductive cover)

Feedtnq - Hatnly on leafy, parts of grasses, sedges and herbs on the

ground. Active during the day.

~- Dense grasses beneath plant residues, brushptles, beneath logs

and underground.

Reproduction - Nests in shallow, underground burrows in meadows or

grasslands with friable soil.

Reproductive cover - Assume that needs have to be met within 100’ or

about .72 acre in open grasslands. Probably s~a]ler range tn areas

along canals, ditches, levees and field edges.

In grasslands: Density, height and friable soils are necessary elements.

Vole prefers layers of matted, dead grass for protection.

Height Density of ground cover
inches: 1.0 Dense    (60-100%) 0.7 - 1.0
inches: 0.8 Hoderate (40-59%) 0.4 - 0.6
inches: 0.4 Open      (10-39%)    0.2 = 0.3
inch:     0.2 Sparse (2-9%) 0.0 - O.l
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BELTED-KINGFISHER - Riparian. (Reproductive Coverand Feeding)

Feeding - Feeds on small fish, amphibians and crayfish. Prefers slow-

moving, clear, shallow water. Optimum foraging occurs tn clear water

up to depths of 2 feet. Permanent water is opttmum for foraging.

Cover - Prefers over-water perch sites, i.e, snags, unobstructed water

surface and some protection from the wind such as emba~nents.

Reproduction - Earthen banks near water. Quality relates to soil texture

and slope. Nest site has to be above high water 1the.

Feeding: Slow moving, clear, shallow water- 0.8 - 1.0
Cloudy water - 0.5 - 0.7
Turbid water - 0.2 - 0.4

Cover: Perch Sites

Numerous perch sites near permanent water 0.8-1.0
Moderate number perch sites " " 0.4-0.7
Few perch sites 0.0-0.3

Nest sites: Prefer bare, steep banks 5’ or more above water and

ground with sandy-clay soil.

Distance from oermanent water

Within one mile: 0.8 - l.O

Within two miles: 0.5 - 0.7

Within three miles: 0.3 - 0.4

Within 4-5 miles: 0.0 - 0.3

Bank height above Mean higher high water(MHHW)

5 feet or more: 0.8 -

3-5 feet : 0.4 - 0.7

I-3 feet : 0.0 - 0.3
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8LACK PHOEBE- Riparian. (Feeding cover)

Feedlnq .- Feeds on insects by hawking from the a~r over grassy fields.

and open water.

Cover- Generally found in riparian in sparse to open habitat where

perch sites and some shade is available.

Reproductipn - Nests built of mud near or over water on cliff faces,

wall of old buildings, under bridges and eaves near water.

For Cover assume that trees which have many lateral perch sites with

unobstructed view over or near Water body (stream, lake, pond) provides

optimal perch sites. Some shade for resting is needed, Optimal cover

would be over water and marginal would be 200 .feet.

Proximity to water Perch sites (relatively open,lateral branches)

Over water 1.0 Abundant l.O

25’ from water 0.8 Moderate 0.6

50’ from water 0.6 Fair 0.4

lO0’ " " 0.4 Scarce 0.2

200’ 0.2

For Reproduction potential nest sites will not be evaluated but will be

viewed in terms of distance from feeding areas and perch sites in riparian

habitat.. Cliff faces in project area may be limited. There are farm

buildings and bridges relatively close the the channel but do not know

how this relates to quality of overall habitat(HSI).
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CINNAMON TEAL- T~dal marsh (Reproductive cover)

Feedtnq.- 80 percent, vegetable ma~.ter (sedges, pond~eeds and grasses.

Feeds tn shallow water by skta~ntng and sometimes by tipping.

Cover - Broods and moulting adults require good escape cover such as

dense emergent vegetation.

Reproduction -Requtres freshwater for nesttng, e4ther tn dense emergent

° vegetation or in nearby dense grass. Prefers smell, shallo~ bedtes of

water, slo~-movtng streams bordered by fatrly dense aquett¢ vegetation.

Repr~duc/;tve .Cover (emergent vegetation) Mats of dead stems over water or
near edge:

He1 ght                Denst t~ (Ground Cover)

4’ 1.0 Dense    { 60.-100%) 0.7-1.0
3’ 0.8 Moderate (40-5g%) 0.4-0.6
2’ 0.6 Open    (10-39%) 0.2-0.3
I’ O. 2 Sparse (2-9%) O. 0-0. I

For Herbaceous vegetation/grasses: Assume waters edge optimum and

I00 feet marginal. As distance from water increases so does predation.

Grass from waters edge to lO feet - l.O

30 " - 0.8

50 " - O. 6

70 " - 0.4

90 " - O. 2

Grasses:

Height Density (Ground Cover)

14-18" 0.8 - 0.1 Dense (60-100%) 0.7-1~0
10-14" 0.6 - o.7 Moderate (40-5g%) 0.4-0.6
6-10" 0.4 - 0.5 Open    (10-3g%) 0.2-0.3

Under 6" O.Z - 0.3 Sparse (2-9%) 0.0-0.1
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I. FISH AND WILDLIFE RESOURCES: TRADITIONAL ANALYSIS

A. Overview. The fish and wildlife resources for this project were
independently evaluated using an integrated Traditional Analysis and the Fish
and Wildlife Service Habitat Evaluation Procedures (HIP) Analysis. The
decision was made in coordination with the recommendations of the Fish and
Wildlife Service as specified in the Supplemental Fish and Wildlife
Coordination Report to base the mitigation requirements ,for the project on the
results of the HEP Analysis. Accordingly, the selected plan of improvement
for the project includes the development of 63 acres of Prospect Island to
wetland and riparian habitat to mitigate for project-induced impacts to fish
and wildlife resources.

The two analysis procedures were conducted on the project as it appeared
in August 1985. Since that time, minor changes in the construction schedule
have occurred in order to facilitate the affordability of the local sponsor’s
share in project costs due to recent changes in cost sharing requirements,
The construction schedule changes were compqared to the assumptions in each
analysis and were insignificant enough to not ~arrant a reanalysis as changes
in results ~ould be inconsequential.

B. Introduction.

i. Pur~~. This report is a critical reevaluation of the ecological
resources in the Sacramento River Deep Water Ship Channel (DWSC) deepening and
widening project area. The evaluation has four purposes:

¯ to evaluate the existing ecological resource values

¯ to estimate the amount of change to those resources over 5 years
construction and 50 years post-construction time, wit____~h and ~ithout the
project development

to determine the need for mitigation of adverse changes that could
Occur

to examine various measures to avoid or compensate for the adverse
impacts of the development

2. ~. Much of the background information on this project comes
from the 1980 Feasibility Report and EIS (9). This reevaluation is required
because the disposal sites have been modified.

Section C describes the method of analysis and the mitigation
requirements for the 1980 project and the changes in the project design
made subsequent to that analysis.

Section D provides the rationale, references, and sources for the
integrated Traditional Analysis method of analytical evaluation used by
the Corps. It gives examples of the types of calculations, criteria and
assumptions used.
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Section E is the results of the integrated Traditional Analysis in terms
of ecological resourGes. Changes in these resources are examined over a <
study period of 55 years where these projections can be effectively
estimated and where data is available to support the assumptions.

Section ~ is the mitigation concept plan based on the integrated
Traditional Analysis. It also describes the Corps mitigation policy and
¯ the expressed concerns of the resource agencies regarding fish and
wildlife resources. Several concepts of mitigation are proposed with the
objectives of replacement of in-kind of habitat loss, avoiding damages
through project modification, and intensive management of the natural
resources within the project area.

C. Description of 1980 Proposed Action and Mitiqation Plan.

I. Pr__oject Design. - The 1980 plan for the Sacramento River Deep Water
Ship Channel provided for the deepening of the existing Suisun Bay and
Sacramento River deep water channels From New York Slough to the Port Of
Sacramento from 30 to 35 feet. Approximately 30.3 million cubic yards of
dredged material would have been excavated between New York Slough and
Sacramento° requiring about 3,500 acres of land for disposal.

2. E~o~gical Losses, - Qs required by the Fish and Wildlife
Coordination Act, the U.S. Fish and Wildlife Service (FWS) in its detailed
project re.port dated March 20, 1980 described "the impacts associated with the
1980 Selected Plan. The major impact on upland wildlife habitat would have
been caused by the placement of 30.3 million cubic yards of material on ’the
3,500 acres of existing vegetation and wild].ife habitat at the disposal
sites, Portions of ’these disposal sites have been used for disposal in recent
years as part of the maintenance dredging of the 30-foot deep channel and the
sites have revegetated naturally. Disposal areas for the deepening project
were also proposed on adjacent agricultural lands and in natural areas in the
Montezuma Hills.

3. Evaluation Procedure. - In 1980, the FWS used a modified Habitat
Evaluation Procedure (HEP) to determine the mitigation requirements of ’the
proposed project. The HEP evaluati.on was accomplished by a team of Corps,
FWS, and California Department of Fish and Game (DFG) biologists using a
standard procedure developed by FWS and approved by the Corps.

’The HEP analysis indicated that the temporary loss of wetland habitat
along the manmade channel would have required about 45 acres of marsh and
riparian vegetation mitigation. The temporary loss would have been mitigated
by developing 45 acres of tidal wetland on a dredged material disposal site.
The HEP also indicated that the temporary loss of upland wildlife habitat due
to the disposal on the 3,500 acres would have required the improvement of
habitat on 156 acres to a condition of higher wildlife value than the
preproject condition. The logic behind this conclusion was to account.for the
temporar~ loss of wildlife values on the 3,500 acres. The temporary loss
resulted from the relatively short period in which there would have been no
wildlife habitat after disposal until the habitat naturall~ revegetated.
Annualizing the temporary loss over a lO0-year period resulted in a
comparatively small number of acres for mitigation. This total loss of.
wildlife values was to be recovered by making a long term improvement on the
156 acres and creating 45 acres of wetland habitat (11).
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4. Mitigation Plan. - The 1980 Plan proposed the creation of 45 acres of
wetland habitat by levee construction and grading at Prospect Island. The
location of the 156 acres of mitigation lands would have been chosen from the
lands used for DMD. Generally, the mitigation lands would have been used for
replacement Of lost habitat and compatible uses such as grazing. Since there
would still have been approximately 3,344 acres of DMD lands available for
maintenance disposal, no significant conflict with future disposal needs was
e~pected. If the originally selected mitigation lands were needed for other
uses, substitute mitigation sites could have been designated and planted so
that a total of 156 acres of improved habitat was always maintained somewhere
on the 3,500 acres of project lands. One possibility was to select small
areas or borders throughout the 3,500 acres of dredged material disposal sites.

5. Coordination. - The location of the 156 acres was to be determined in
later studies. Under the 1980 Plan, a wildlife habitat planting plan would
have been developed with assistance from the FWS, coordinated with the Port,

¯ and included in the construction program. Plantings on the 156 acres would
have been made following dredged material disposal operations.

D. Evaluation Method for 1985 Traditional Analysis

Several evaluation approaches were examined: user-day method; modified
HEP; species population estimates; the method developed by Reppert, et al (7)
for habitat evaluation. Due to the disjunct locations and variety of the
areas potentially affected by the project, there is no one method which could
effectively analyze the fish and wildlife resources in the study area.
Therefore, the Corps adopted an integrated approach using available numerical
data where appropriate. This approach combines a variety of methods to
critically evaluate the potential effects of a development on ecological
resources. The study time period was chosen at 50 years past a 5 year period
of construction and the results were averaged over the entire study time (55
years).

.Recreation was not .used as part of the traditional analysis for the
following reasons:

(1) From data in the Delta Outdoor Recreation Survey (3), there is very
little recreation use of the manmade portion of the ship channel (less
than 0.5% of users surveyed). Recreation uses probably include
boating, bank fishing, and relaxing, but there are no specific data on
these uses in the manmade channel. Bank fishing and relaxing would be
affected by the Selected Plan, but boating would not. Because the
recreation use o~ this area is so. low, it was not deemed significant in
terms of user days lost.

(2) For the disposal sites not located along the manmade channel,
recreation use is also low. There is no evidence of recreation use of
S-13, S--20, S-21, and S-35. Prospect Island (S-12), Grand Island (S-
14), and Decker Island (S-19) together were used by less than 1% of
visitors recreating in the Delta. Site S-16 at Rio Vista is adjacent
to an existing County Park, and its principal use is for bank fishing.
Again, because the recreation use of the disposal sites is so low, it
was not deemed significant in terms of user days lost.
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For ecological resources, the Corps estimated the amount of each habitat
type gained or lost due to dredging, dredge disposal, deposition, or erosion
over the study period. The total change in amount of each habitat was
estimated for both the No Action (no changes within the channel) and Selected
Plan (deepening and widening the channel) by computing the average annual
acreage of each habitat type (wetland or upland) existing over the 55 year
study period. The 55 year study period is five years for the construction and
50 years post-construction. Because the habitat changes would not be spread
evenly over the 55 years, but would mostly occur in the first eight years, it
is necessary to calculate the weighted average over the 55 years. The
Neiqhted average of each habitat type. is calculated with the following
formulas:

Weighted average average number
annual acreage Sum over annual acres of years
of habitat type = incremental of W or U in X in incre-
(W or U) over total time periods incremental mental
study period time period time period

Years in total study period

Where:

1. average annual acres of Acres W or U Acres W or U
habitat type W or U in = in 3ear A +    in year B
incremental time period
(years A to B) 2

:, 2. number of years
in incremental time = (B - A)
period (years A to B)

3. Years in total study = 55
period

4. Habitat type W = Wetlands
Habitat type U = Uplands

The incremental time periods used were as follows: every year from year 0 to
year 11; years 11 - 15; years 15 - 20; years 20 - 40; and years 40 - 55 (see
Table 5). By comparing the weighted average annual acreage of each habitat
type for the No Action Plan and the Selected Plan, the Corps determined the
annualized changes in habitat resulting from the Selected Plan (Table 5).
Many of the criteria and assumptions used for this analysis are based on data
collected for similar sites or actual on-site observation (Table I).

D. Results of the Analytical Evaluation

1. Existinq Conditions - Without the Pro~ect. Tables 2 and 3 summarize
the habitats on the proposed disposal sites and in the area along the manmade
channel. The number of acres of a particular habitat type is the unit measure
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on which this analysis is based; the total average annual losses and gains of
habitat are calculated for the 55 year study period. The habitats at S-21 and
S-35 are expectedto be eliminated over the 55 years due to industrial
development in the Collinsville-Montezuma Hills area (8). Immature riparian
growth exists along much of the channel; it is comprised of willows, young
cottonwood trees, a few valley oaks and shrubs. Riparian habitat is
ecologically valuable to a variety of fish, bird, and mammal species and it is
important for aesthetic reasons. Its value increases as it matures
approximately 30-40 years old) and the vegetative strata becomes more distinct
(6). The riparian habitat along the channel, however, is sparse and immature
even though it has essentially been growing since the initial construction of
the channel.
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Table 1. Qssu~ptions and Criteria Used in the Traditional Qnalysis

Project Qssumptions over the 55 Year Study Period:

Year Qssumption Source

0 Construction dredging begins COE
1-5 Incremental losses of habitat along manmade channel

and on dredged material disposal (DMD) sites COE
5 Construction dredging complete; maintenance dredging begins
COE COE
10 all mudflat and tidal marsh habitats restored (baseline)     Harvey &

Stan].ey
20 ~II immature riparian -Forest restored (baseline) Jones &

Stokes
40 Mature riparian-Forest fully established along channel "
55 Q11 habitats restored (baseline) COE/Jones

& Stokes

Ecological and aesthetic Assumptions:

I. Construction widening of the manmade channel will affect tidal marsh,
tidal mudflat, and immature riparian habitat between RM 18.6 and RM 42.0.

2. The erosion of the channel banks due to the current and ship wakes will
approximately balance any sediment deposition from upstream sources;
therefore, the changes associated with these factors were omitted from
this analysis.

3. a natural successional change occurs in a continuum from open water to
marsh to immature riparian forest to woodland.

4. There ~ii]. be no net effect on the habitats along the channel between RM
0 and RM 18.6. These acreages have been deleted from either the without

.ro~ (No action) or ~% (Selected Plan) analyses.

5. Maintenance DMD will occur with or without the project, in approximately
the same amount and schedule on DMD sites S-I, S-14, S-16, S-19, S-B1,
and S-32. The projected use of DMD sites for maintenance and
construction dEffers only during the five years required for construction
(Table 4). The timing of maintenance DMD post year 11 is not critical or
sensitive to project impacts because maintenance dredging frequencies or
amounts do not differ with or without the project.

6. Recreational activities (i.e., sailing or fishing) will not be adversely
affected by the dredging or DMD.

7. Industrial growth will take place in the Collinsville-Montezuma Hills
area within 50 years post-construction. S-21 and S-35 will be developed
as part of these industries. (Solano County Planning Department, 198~).
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Table 1 Continued        ~

Criteria for ecologically valuable habitat:

a. Wetlands are more valuable to fish and wildlife than uplands.

b. Linear habitat such as streamside vegetation is valuable as an ecotone
between two adjacent habitats.

c. Habitat value to fish and wildlife increases as the immature riparian
willow/herb/cottonwood community (5-40 years old) grows and diversifies
to the mature mixed woodland community (>40 years old).

d. Aesthetic value increases as the riparian area matures, because humans
using boats along the channel view a curvilinear landscape rather than a
static straight edge.
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Table 2. Habitat Type Area on each of the Disposal Sites within ’the
Sacramento River Deep Nater Ship Channel Project Area                   ,~ ....

HABITAT TYPES (acres)

Uplands Wetlands

Disposal Total
Site No. Area Ag Gr Nd     B Ms Rp

(acres)

1w 158 100 58
4 137 130 7
7 228 228
9 173 173
11 640 640
12 241 241
13 570 518 41 Ii
14w 196 60 761> 60
16~ 149 55
19w 590 162 422 94 6
20 98 95 3
21 160 160
31~ 663 663
32~ 265 265
35 196 161 35

4,464 .2,337 1,801 76 195 49     6

Total Uplands: 4,409 Total Netlands: 55

i> This 76 acres will be eliminated with or without the project due to
maintenance dredging disposal.

*indicates future use as a maintenance DMD site with or without project

Ag = Agriculture B = Barren
Gr = Grassland Ms = Seasonal Marsh
Wd = Woodland Rp = Riparian
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Table S. Wetland Habitat Area Along the Manmade Sacramento River Deep Water
Ship Channel Potentially Affected by the Project Construction

Project Reach                     Habitat Types (acres)
Total

F Mt Rp Area

RM 0 to RM 18.6. 0 0 0 0
Manmade Channel 9 21.5 21.5 52
RM 18.6 to RM 42.0

*See Table I, Assumption #4

F = Tidal Mudflat
Mt = Tidal Marsh
Rp = Immature Riparian Woodland
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2. Future Conditions - Without the Pro~. The analysis assumes that
the existing immature riparian habitat would increase in ecological value and ~ ......~
become mature riparian habitat within 25 years. The OMO’s planned for use or -~,.
currently being used for maintenance dredging will continue to be used for
this purpose (a11 of S-I, S-14, S-16, S-19o S-31, and S-32). Table 4 lists
the projected use schedule for construction and maintenance disposal without
the project. No net change in wetland areas along the manmade channel is
assumed to occur without the project for the deposition of sediments will
approximately equal the erosion~l action of the stream (6).

There would be an annual average of about 102 acres wetland and 4,140
acres of upland existing in the project area over the 55 year analysis period
(Table 5). The average amounts include the following losses and gains:

a. Construction impacts without the project. DMD will take place in
sites (S-I, S-14, S-16, S-19, S-~I, and S-31) as outlined in the projected
use schedule (Table 4). Without the project, 76 acrds of woodland will
be cleared on Grand Island (S-14) and used for DMD. This loss is
anticipated to occur within three to six years as part of the No Action
Plan and it is included as year 5 in this analysis. 5-14 is an important
maintenance disposal site because the channel just downstream of the
manmade channel from RM 15.0 to Decker Island RM 8.6 requires the most
frequent maintenance dredging because of the high sediment deposition in
that area.

b, ~Vstem impacts without the proj#ct. The losses and gains were
averaged using the amounts of each habitat type existing at the target
years. It was assumed that any erosion from ship traffic wave action would
be approximately equivalent to sediment deposition on downstream lands;
therefore, no net change in the habitat along the channel would occur. The
value of the riparian habitat would increase as the existing trees grow to
maturity (40 years old) and form a dense canopy with crowns greater than 60
feet diameter. The continuous linear shape of the habitat makes it an
ecotone and increases its ecologic value. Such habitats provide a boundary
of ecologically valuable habitat between the open water and the upland.
The streamside vegetation provides shade for the shallow water fish rearing
and feeding habitat. It also provides feeding, resting, and nesting
habitat and resources for a wide variety of birds, mammals, insects,
reptiles, and amphibians.

’3. Future Conditions - With the Proiect.

a. Construction impacts with the ~rojec~. The channel widening is
expected to remove a maximum of 52 acres of streamside vegetation. This
includes 9 acres of tidal mudflat, 21.5 acres of rule marsh, and 21.5
acres of immature willow/cotton~ood growth along the manmade channel.
The riparian area will either revegetate to the baseline conditions
within 15-20 years or it will be replanted to allow it to return to the
existing immature stage more rapidIy (within 10 years). This replanting
option is discussed in the mitigation section of this report as part of
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Table 4. Projected Use by Site Number and Habitat Area of DMD Sites
Potentially Affected by Construction and/or Maintenance Disposal

P lan 0    1    2    3    4    5    6    7    8. 9 10    11

NO ACTION maintenance disposal only
Without the
Project - 31b 19a 31b - 19b - - 19a - 31b 19a

I 16 16 16 32b 16
14a 14b 14a I 14b

Habitat Affected 0 430 391 272    0 563    0 0 391 0 539 423
(acres)

SELECTED PLAN construction disposal
With the Project - 31b 14 19a 31a 11

32b 13 19c 32a 12
1 16 20    7 14
4 19b 21 9

35

maintenance disposal

16    - - 19a - 31b 19b
19b 16 32b 16

14a I 14b

Habitat Affected
(acres)

Upland 0 676 1198 706 948 1422    0    0 391    0 539 563
Wetland 0 0 17 38 0 0 0 0 0 0    0    0

* The disposal schedule for the project area af’~er year 8 is the same for
both the NO ACTION and SELECTED PLAN.
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This table assumes acreage figures as listed in Table 2, except for partial             -
DMD sites as

indicated below:

Site Acres                          Site Acres

S-14a 82 S-31a 391
S-14b 114 (includes 76 acres Wd) S-31b 272
S-19a 160 S-32a 156
S-19b 300 (includes 6 acres Rp) $-32b 109
S-19c 128
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the compensation for the loss of habitat. The weighted annual average of
wetland habitat (under natural revegetation conditions)is 47.5 acres or a
loss of 54.5 acres when compared to the without project condition over the
55-year analysis period (Table 5).

b. System impacts with the protect. In the worst-case analysis, the
proposed project will temporarily eliminate 107 acres of wetland
including: 49 acres seasonal marsh and 6 acres riparian on the DMD sites
and the 52 acres described above along the channel. The project wi11.also
temporarily eliminate 4,409 acres of upland including: 76 acres of
woodland, 1,801 acres of grassland, and 2,337 acres of agricultural land
(see Tables 2 and 3). (Note: The woodland (76 acres) will be eliminated
even under No Action by project year 5). Approximately 2,021 acres of the
dredge disposal sites will be used for periodic maintenance DMD throughout
the life of the project (Table 4). The upland sites used only for

.construction disposal (S-4, S-7, S-9, S-11, S-12, S-13, S-20, S-21, and
S-35) are expected to return to the existing conditions within 2 growing
seasons post-construction disposal. The 55 acres of wetland (seasonal
marsh and riparian) on the dredge disposal sites are assumed to be
converted to grassland by the construction within 2 growing seasons
post-construction disposal. The wetland (Table 3) along the manmade
channel (52 acres), will revegetate over time. The mud flat and tidal
marsh will return within 2 growing seasons post-construction, and the
immature riparian will regrow to baseline conditions within 15-20 years
after construction. Table 5 reflects the changes in habitat based on this
assumption and the projected dredging schedule in Table 4.

When annualized over the 55 year study period, the temporary loss of 21.5
acres of immature riparian vegetation along the manmade channel, the
temporary loss of 4,409 acres of upland area on the DMD sites, and the
elimination of 76 acres of woodland, 6 acres of riparian and 49 acres of
marsh on the permanent maintenance DMD areas average about 3,990 acres
upland and 47.5 acres wetland. When compared with the average annual
habitat in the No Action Plan (4,20B acres upland and 102 acres wetland),
this results in a net loss of about 55 acres wetland and 221 acres
upland. The habitat loss will be mitigated by preserving, creating, or
restoring habitats within the study area.

Various mitigation measures, discussed in Section F below, are designed
to:

avoid impacts to the existing habitat;
create new wetland habitat;
restore existing disturbed habitat, both upland and wetland; and
enhance existing project habitat.

These migitation alternatives are based upon the most efficient
application of accepted management techniques that require the minimum amount
of additional land to replace significant resource losses. Some mitigating
measures require no additional land (i.e. riparian revegetation); however, an
extra time and cost factor must be added to the project construction. There
are trade-offs in each of the following proposed mitigation concepts. In some
instances it is a trade-off of ecological values such as fish rearing habitat
vs. duck resting and breeding habitat. The numerical value of such trade-offs
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Table 5, Changes in Wetland and Upland Habitat in the Project Area

PRO3ECT CHANGE IN HABITAT AREA (acres) TOTAL ANNUAL
PLAN YEAR    Construction System HABITAT AVERAGE

Channel DMD’ s Maint, Wetland (acres) (acres)
DMD Cony. Regrowth

i. NO ACTION
w/o project no significant change 107
Wet land 55 -351 72

102

2. SELECTED PLAN
w/ project
Wet land 0 107

1 -10.43 96.6
2 -10.4 -17 69,2
3 -i0.4 -38 +6,12 26,9
4 -10.4 +6, I 22.6
5 -10.4 +6. I 18.3
6 +6. i 24.4
7 +6, I 30.5
8 30.5
9 30.5

I0 30.5
15 +4,34 34,7
20 +17.24 51.9
40 51.9
55 51,9

47,5

3. NO ACTION
w/o project
U_9_~and s 0 4409

I -430 3979
2 -391 3588
3 -272 3316
4 +430 3746
5 -5635 +445 3628
6 +272 3900
7 no change 3900
8 -391 +4095 3918
9 no change 3918

i0 -539 3379
11 -423 +445 3401
15 +10247 4425
20 4425
40 4425
55 -321 4104

4208
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Table 5. (continued)

PROJECT CHANGE IN HABITAT AREA (acres) TOTAL ANNUAL
; PLAN YEAR Construction System HABITAT AVERAGE
~ Channel DMD’s Maint, Wetland (acres) (acres)

DMD     Conv. Regrowth

4. Selected Plan
(w/ project)

o 4409
i -676 3733
2 -11985 2535
3 -706 1829
4 -948 +676 1557
5 -1077 -345 +17 +11225 1274
6 +38 +706 2018
7 +948 2966
8 -391 +14226 3997
9 no change 3997

i0 -539 3458
ii -563 +391 3286
15 +11207 4388
20 4388
40 4388
55 .-3568 4032

3987

i Impact of Collinsville-Montezun~ Hills Development; eliminates S-21 and
S-35.

2 This 6.i Ac reflects regrowth of 1.8 Ac mudflat and 4.3 Ac tidal marsh
and approximately two growing seasons to re-establish.

3 Total wetland (including riparian) along channel (52 Ac) is pro-rated
over the five year construction period (10,4 Ac per year), based on the
location of proposed disposal sites for each year (Table 4).

4 Riparian habitat (21.5 Ac) is projected at 4.3 Ac regrowth per year with
a regrowth period of 15 years.

5 76 Acres of woodland considered permanently eliminated by D~D, therefore
eliminated from the analysis (no revegetation to baseline conditions).

6 Assumes both construction and maintenance DMD sites revegetated.

7 Reflects the combined regrowth of DMD sites disposed on in years i0 and
Ii.

8 This figure includes the addition of 35 acres of habitat from S-35 that
has been converted from seasonal wetland to grassland during the
construction DMD.
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is difficult to derive unless actual field sampling data is collected For the
key species in question. A combination of the proposed concepts will likely
be required to adequately mitigate the impacts.

F. Mitiqation Concept Plan.

1. Mitiqation requirements. This analysis resulted in disturbance to
about 55 acres of wetland habitat and 221 acres of upland habitat annualized
over the 55-year study period as compared to 45 acres of wetland and 156 acres
of upland to be replaced in the 1980 plan. The creation of wetland or the
prevention of destruction of wetland would contribute more ecological and
aesthetic value than the same activities on disturbed upland habitat. Although
it is difficult to quantitatively evaluate a qualitative change, the
alternative mitigation concepts for compensation of adverse effects, avoidance
of habitat destruction, and intensive management of existing fish and wildlife
habitat are discussed where possible in quantitative terms.

2. a. Coordination. The major emphasis of the Corps Mitigation Policy
is on mitigation of adverse effects, but the policy also discusses

planning actions as part of the overall treatment and evaluation of ecological
resources. Some of the guidelines provided in the mitigation policy that
pertain to this mitigation plan include:

¯ Districts must submit a separate or integrated traditional analysis for
determining fish and wildlife mitigation. A FWS-HEP analysis should
supplement damage estimates using a traditional analysis.

During impact assessment and development of a mitigation plan,
appropriate treatment and consideration will be given to key habitats
and/or key species.

Accepted wildlife management techniques should be used to plan the most
efficient, least costly, and least land required to replace significant
resource losses.

At least one mitigation plan should be employed that emphasizes the
best management techniques to replace losses to key fish and wildlife
species, regardless of whether or not that plan can fully mitigate or
compensate for the overall wildlife losses.

Projects should prevent damage to fish and wildlife resources to the
extent practicable by good planning and design¯ In some instances it
may be more desirable to mitigate for losses by avoiding damages
through project modification. However, the project benefits Foregone
or added cost should be justified by the losses to be prevented.

Measures for mitigation/compensations should be "in-kind" whenever
possible and provided adjacent to or in the immediate vicinity of the
area where losses occur.

In determining mitigation andlor compensation measures, the district.
must consider the monetary value of the fish and wildlife resources.
If a project will result in damage to fish and wildlife, the economic
value of such damage will be evaluated to ,the extent that such damages
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are subject to evaluation in monetary terms and displayed under the
National Economic Development (NED) account.

¯ Nonmonetary damages, including those impacts affecting the ecosystem
and environmental quality, will be given full consideration in
formulating recommendations and will be described in sufficient detail
to support a judgment as to the cost that would be justified to prevent
or offset such damages.

¯ Nhen damages can be prevented or reduced, justified compensatory
measures will be included in the project plan. In addition to the
costs of such measures, residual damages to the fish and ~ildlife
resource will be treated as a cost to the economy and to the
environment in project evaluation.

¯ One type of fish and wildlife benefit will not be used as an offset for
another type of fish and wildlife damage, nor will only the net effect
be shown. Thus, if a project results in a net damage to one category
of fish or wildlife and benefit to another category, the damage should
not be said to be cancelled out. The damage to ’the first category
should appear on the cost side and the benefits to the latter on the
benefit side and both effects adequateiy discussed during the trade-off
analysis.

A mitigation plan need not have measured economic outputs equal to or
exceeding its costs. But ’the description of tangible losses (i.e.,
commercial and/or recreational resources) plus the intangible losses
(e.g., an important rookery) must be clearly reported in a way
convincing to a reasonable person that the proposed Federal expenditure
t9 replace these losses is justified.

b. U.S. Fish and Wildlife Service - Fish and Wildlife Coordination Actand Enda~9#r&g~’ species., ect. The FWS, DFG, NMFS, and the Corps have

conducted a HEP analysis on the project area. The results of this
investigation were used by the FWS in preparation of the Fish and
Wi].dlife Coordination Act Report. The HEP analysis and the results of
the investigation are reported in Appendix E of this FSEIS. A
biological data,report on the potential for endangered species within
the project area has been prepared¯ The report and biological
assessment of the potential impact of the project on listed and
candidate species has been formally submitted to the Fish and Wildlife
Service, Office of Endangered Species. The biological assessment and
other pertipent correspondence, reguarding this topic are included in
Appendix D to the FSEIS.

Mitiqation...pptions

a. Avoidance of Adverse Impa£t. The adverse effects of the proposed
project has been mitigated to a certain degree through the modification of
the project design from the original 1980 plan. One.change in the design
involves modifying the locations and size of the dredge disposal areas.
The amount of wetland habitat required for dredge material disposal has
been decreased by 145 acres since the original 1980 plan¯ The design has
been modified to avoid some of the adverse effects on the fish and
wildlife resources in the project area
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prior to construction. To avoid impact on wetlands, most of the dredge .... ~.
disposal sites that contain wetland areas have been eliminated from the               ~:
proposed action, This action resulted in the recouping of 35 acres of
marsh habitat that was once proposed for dredged material disposal. No
open water disposal will take      place and no dredging will occur
between New York Slough and Collinsville.

b. New Wetland Creation. Prospect Island (45 acres) would be used as a
compensation site for the loss of fish and wildlife habitat associated
with the channel widening and dredged material disposal.

Prospect Island is currently used for agricultural purposes. During
extreme high tides, the entire island floods to an average of 5 feet of
water (F. Meyer, DFG, personal communication, 1984). Wildlife use
includes species such as black-shouldered kites and pheasants. The island
is a feeding area for egrets, herons and blackbirds during the fall and
winter.

An objective of the mitigation plan would be to convert 45 acres of
irrigated cropland to tidal wetlands and riparian habitat. The plan
requires that the area be excavated to elevations from MLLW to MHHW for
mudflats and emergent vegetation and the excavated material be placed in
mounds from 10-12 feet above MLLW for upland and riparian habitat. Excess
material could be placed on adjacent levees or agricultural lands.
Material dredged from the channel could be used to construct a levee on
the north side of the compensation area. The proposed wetland development
would include:

Habitat Type Area

Open water, subtidal: -3.0 to -5.0 ft. MLLW 5 acres
Mudflats, MLLW to MSL+ 10 acres
Emergent vegetation, MSL to +3.O ft. 15 acres
Riparian, MHHW+ 15 acres

Development could coincide with project construction when widening and
deepening is being done in the manmade channel adjacent to Prospect
Island. The area would be planted with wetland and riparian vegetation
after the development of the landscape is complete. The levees would then
be breached in one or two locations to allow flooding ofthe area. Some
riprapping may be necessary in the area(s) to be breached to prevent
erosion.

c.      ~.pland Restoration. Disturbed upland sites, including disposal
areas that have historically been overgrazed or consistently cultivated,
could be improved and intensively managed for wildlife. The areas that
seem most appropriate for this type of mitigation are those that are not
used for maintenance dredging and are adjacent to the water or other
relatively undisturbed habitats. 5-13, 5-35, 5-2Oo and S-21 (1,O24 acres)
all have potential for wildlife habitat improvement and management. These
sites could be partially used for dredged material disposal and although
site S-21 and S-35 are zoned for industrial use they could be partially
replanted with food species for birds and mammals that frequent the
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region. A major improvement in the habitat would result from preventing
livestock on these sites and allowing the native grass species and
trees/shrub longer to revegetate.

d. Wetland Restoration. This feature capitalizes on the tendency of
riparian areas to revegetate more quickly from initial plantings after
disturbance. The immature riparian habitat eliminated by the dredging
could be restored by planting native willow and cottonwood species on the
berms that exist below high water mark. This measure would be most
effective if additional soil was excavated from the sides of the channel
to create a shallow submerged terrace between the levees and the open
water. This idea is only feasible if the area between the channel water
and the permanent levee is wide enough to accommodate the excavation and
the additional sloughing that would take place from the extra soil
removed. This mitigation feature would restore the riparian area to
baseline conditions within 4-5 years post-planting rather than 15-20 years
under natural revegetation time.

e. Enhance Existing ProjeGt Habitat. The disposal of dredged material
on lands which are below mean sea level elevation provides the
opportunity for enhancement of the fish and wildlife resources of the
study area. Section 150 of the Water Resources Development Act of 1976
(PL 94-587) directs the Corps of Engineers to consider establishment of
wetland areas, where appropriate, in connection with dredging required
for water resource development projects, with costs up to $400,000 borne
by the United States. The establishment of wetland areas was investigated
as part of the Feasibility Report in 1980. Interest by the FWS, DFG, NMFS
and others was expressed at that time. However, interest waned until
recently, when support for the development of wetlands on Sherman Island
was received from several agencies. The support was expressed at a point
where the preparation of this project document was too far along to
include a formal plan. Therefore, this topic will be further investigated
prior to construction in the area.

4. Summary of

Using a sensitivity analysis of the construction and system impacts over a
55 year study period, the primary impact on the fish and wildife resources of
the project area was determined to be the temporary loss of 54.5 acres wetland
and 221 acres upland habitat. According to theCorps Fish and Wildlife
Mitigation Policy, one mitigation plan should be proposed that emphasizes the
best management techniques to replace key losses to fish and wildlife
species. In-kind habitat replacement is the most appropriate type of
compensation.

The loss of 54.5 acres of wetland habitat can be primarily compensated for
by the Prospect Island (45 acres) wetland creation alternative. This plan,
as described above, would create a mosaic of high quality fish and wildife
habitat in an area that would receive high fish and
relatively isolated from other river activity. The additional 10.5 acres of
wetland habitat required for mitigation could be added to the Prospect Island
plan or could be along the channel. The planting in the channel would be
preferred in that the disturbed habitat would be replaced "in-kind" under this
alternative.
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The loss of 221 acres of upland habitat could be compensated by restoring
the habitat selected disposal sites. The location of these sites would be
coordinated with the Port of Sacramento and the Federal and State fish and
wildlife agencies. Again, it is stated,.that the mitigation for the project
will be based on the recommendations of the IIEP analysis. "The mitigation plan
is presented in Appendix I of the GDM.
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COMMEN’I’S AND RESPONSES TO DRAF"I GENERAL DITSIGN
MEMORANDUM AND DRAFT SUI~PI...EP]E~T~I_ IENV:ERONP]ENT~L IMPACT ST’~.TTEMI~:NT

GENERAL

The D~’l:t Gener~l Design Memorandum (DGDM) ~nd l]r~F~ Supp].ement~l
En~ironmenL~l Impact Statement (DSEIS) on the proposed pl~n of improvement w~
distributed in August 1985 For review ~nd comments by many Federal, St~te, ~nd
local agencies as well as groups, organlzai:ions, and ~ndividua].s with an
~nterest £n the project. Th£s appendix contains all comments wh£ch were
received specii~1ca]..].y as ~ result of coordinarLion of the GI]M and SEIS, as we].].
as responses to comments rece£ved. Copies of the or~g£nal correspondence are
also ]nc].uded ~n thls appendix.

COP1VIENTS RECE:IZVED F’ROPi FEDERAl...

1. gommen~s received From the U.S. Depar~men~ of ~he Zn~eF~o~, Office of ~he
SecFe~aFy, P~cif~c Sou~es~ ffeg~on da~ed October 25, 1985.

a Commen~: "The ~ .......S, . ............... D~I:£ addresses ~he opportun~y ~o enhance
habitat on Sherman Zsland. Me ~ecommend ~h~ ~h~s m~.ga~Zve measure be
~nc].uded ~s par~ of the projec~ plan. Sknce there ~s a Fecleral cos~ l~miL of
$400,000, ~he plans de~erm~nJ.n9 Lhe amount of habi~a~ tha~ may be Zmproved
should be closely coord~nab~d M~th the U.S. F~sh and ~ild].~l:e Service
(Se~v:i.ce) and ~he Cal~or’n~a Depar’gmen~ of F~sh ~nd G~me. The Service has
p~ev~ously provided the~ recommendations ~o you ~n the Form
Supplemental Fish Mi].dlife Coordination ~c~ Report (Page ~-.20, Draft
General Design Memorandum Appendices to DSEIS). We believe th~-t the (:let~:i.].ed
plans for ~h~s erff~ancemen~ -Feature cou].d be developed during ~dvanced
engineering and design studies."

~.~.g.B.~: The Mords "mitigative measure" in ~he above comment ac~ual].y
are rel=err~n9 ~o a possible enhancemen~ a~ea. The loMe~ Sherman Is].and
MetJ.ands a~ea Mou].d be an enhar~cemen~ - i~ ~s not required as m:i.t~ga~:[on for
unavoidable loss o~ h~b~ta~ like ~he 63 acres of m~gat~on d~scussed in Lhe
GD~. The Corps is continuing ~o examine ~he possJ.bi].:i.ty of a Metlands
enhancemen~ a~ Sherman ~sl~nd and ~s coor’d~na~n9 its e-~fo~ts MJ.~h the U.S.
Fi.s~ and M~ldl~fe Service, Cali.fornia Depar~men~ of FLsh ~nd Game and ~0~,
N~t~on~l ~arine Fisheries Service. To date, a ~econna~ssance t;r’~l~ has been
taken ~o explore ~he SheFman ]:slar~] site M~.~ representatives of ~he above
agencies. E].u~r~ate ~es~in9 M~11 be conducted a~ the s~te during e~ly 1986
~o ass~s~ in examining ~he environmen[~], effects of creating ~he MeL].ands
habitat. Should the Metlands enhancemen~ appe~ to be Feasible and supported
by ~he Federal and S~a~e Ma~er quality and f~sh and Mi].d].:[fe agencies, ~he
necessary design, fund ~n9 and env~Eonmen~l (:locumenks Mill be coml~].eted
la~er da~e.

2, Comments Fece~ved from the U.S. Environmental Pro~ec~on Bgency ~egion
~X da[ed Octobe~ 28, :1.985.

a. Commen~s: "~t ~s unclear ~.n ~he DEIS discussion of increased fJ.oMs
and ~he Fi~m yield MhetheF oF no~ ~nc~eased floMs Mould be used to meet the
salinity s~andard, The FSEIS should include a defJ.n~e commitmen~ to mee~ ~he
salini~y standard a~ describe the mi~gat~on methods that M~11 be used."
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...R_e...s..p..£...n_s....e." The CVP/SWP are required by the State Water Quality Control
Board Decision 1485 .to meet the Delta Water ##ua].~.ty criteria, including
salinity, This requirement will not change with ’the project, The CVP/SWP
system will be operated to meet the saJ.f[nity standards with or’ without the
project. The Corps, USB£ and DWR have agreed to a monitoring program to
determine whether or not ther’e ~s an impact; to the CVP/SWP firm yield due to
the project. The GI]P1 includes a definite commitment to mitigate any
signif:[carH: and measurable impact identified by the salinity monitoring
program. See also the response to comment "b." received ~rom the Regional
Water quality Control Board dated October" 2]., 1985.

b. ~A~,~O~: "The leachate from the dredge spoils should be ~urther .
addressed in the FSEIS, The DSEIS assumes that zinc will be the only probable
cause For water quality degradation. Constituents other than heavy metals
should also be considered (i.e., pesticides). Plans for’ monitoring
leachate and a mitigation commJ.tment should be included in ~he FEIS."

~.~.~.£.9.[!~.: Recent exper’t examination by personnel at the U,S. At’my’
Engineer Waterways Experiment Station (WES) of the prior elutriate tests
results presented in the Draft GDI~ indicated that there were procedural errors
in the analysis of the samples. ’The WES experts outlined these 1=our major
procedural errors:

1) lher’e are no ~ckground water" samples to compare the eJ.utriate
test results with, The background water samples are needed in order to
determine the source of any contamination levels (.~.,e. background water"
s ed ft~ne nt).                                                                 . =

2) ’[~he e].utrJ.ate samples Nere not f~].tered. When testing for.
hydrocarbons the samples should not be Filtered, ho~euer ~For manw of the
parameter tests (heauy metals) filtering ~s standard procedure, Th~s &s
because even small amounts of f&ne-.gra[ned sediment can considerably raise the
apparent heavy metal concentration.

3) The elutr:i.ate test detection l~.m~t for mercurw was hJ.gher .than
¯ the EPR’s acute and chronic l~m~t, ’l’h[s means that the test resu].ts For
mer’cur’w may or maw not have exceeded the cr&ter’~a, s~nce the detection lJ.mit
was not accurate enough to determine io~ ].evels o~ mercury,

4) The appr’opr~ate tests for confined dredged d&sposal ~s the.
modeFled elutr[ate tests, not the standard elutr[ate tests that were
conducted. The standard e].utr~ate tests are used :for open water disposal
sites and the test procedures are not appl~cable for the disposal sites he.[n~
considered for th~s project.

These error’s likely lead to results ~ndicatin9 concentrations of parameters
that ~ere much h~gher than ~s actually present in the project area, In light
of the.s, ~he Corps has designed an extensive elutr~ate/modified e].utr~ate
testing program which will completed in mid 1986, The sampl&n~ ~ii be carried
out throughout the project area (~.nc].ud~ng the man--made portions) and will
ut[l&ze accepted methods, ModeFled elutr&ate tests ~ii be conducted for all
confined disposal sites being cons:[dered for" the pr’oject. E].utriate tests
~[Ii be conducted only for 3 possible s~tes near Sherman Island being examined
as a potentJ.al wetlands enhancemeni~ area, The testing wi].l closely examJ.ne all
parameters of ~nterest to EPf3 and State water qua].~ty criteria. In addition
to chemical testin~l, co].umn sett].~.ng tests ~J.ll be per’formed to further aid ~n

~-2
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the design of disposal sites %0 setlcle out so].ids. The test results wi].l be
available well in advance oi: start of construction. In the unlikely event
that the testing indicates a potential for exceeding any water quality
criteria, design changes to the disposal areas can easily be accommodated to
provide %he proper settling/mixing zone charac~erishics needed ho ensure
compliance with the criteria. We will seek water qua].it~ certii=ication prior
%o start of construction. Recent experience with the Stockton Deep Water Ship
Channel under similar circumstances indicates there should not be any problems
associated with construction of this project.

3. Comments received from the U. S. Detriment of Commerce, National Oceanic
a~ ~%~spheric ~ministration dated Oc~:ober 28, 1985.

a. ~o~.~.~;~" "Geodetic control survey monuments may be located in the
proposed project area. If there is any planned act:i.vity which will disturb or
destroy these monuments, NOS requires not less than 90 days notif~icatioD in
advance of such activity in order.ho plan for their relocation. NOS
recommends that fulling for this project inch.ldes the cost o-F any relo(:ation
required for NOS monuments."

~%D.~D.~.~.: Investigation of the project area for known monument, s by the
Corps’ Sacramento Dis%ric-h Surveys Section failed to -turn up any NOS Geodetic
control survey monuments tha~: would be impacted by the project. However,
should any NOS montlments be located which would be impacted, the Corps will
work with NOS %o ensure their correct relocation. Project funding will
accommodate such a relocation should it become necessary.

4. Comments received from the U.S. Detriment of the Interior, Bureau of
Recla~tion dated November 5, ].985.

a. ~g.m_~9.D~/: "Page V-.-7, next to last paragraph -- The statement that the
impact was considered not negligible’ is a subjective opinion and should not be
stated here. Later studies show that this is not t~"ue."

.~.~,9_0_~.~: (NOTE - This statement is mis-quoted. Fhe actual statemenh on
page V-7 of the DGDM .reads "~lthough a statistical change was noted, the
magnitude was so small that the actual impact was considered negligible.")
This statement refers to the magnitude of the change in re].ation to the overa].l
salinity measurements -taken at Station 23 (Rio Vista) and other locations.
states that in the opinion of qualified experts closely involved in the
modeling tests, a salinity change oF such a small magnitute will not have any
real impact on water quality at Rio Vista. The statement is re~errJ.ng only to
the results of the physical model tests. ’l"here were no later l’,)hysical model
studies than those presented, therefore, it is incor’rect that Later studies
show that this is not true.

b. ~;~.~.[: "Page V-7, last statement - It was not shown anywhere in the
document that the total salinity in the Delta remained constant. ’[his is not a
logical conclusion from the data presented here."

Response: The report does not state that "total salinity in the Delta
remained constant". Page V-7 of the DGDM states "Model results also showed
some statistically significant decrease in salinity in the same general
vicinity, which indicates a s].ight shifting in salinity distribution with no
change in overall Delta salinity". The data clearly shows both de(::reases a~l
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increases in salinity levels throughout the study area. The implication of the
report is that although there are some statistically significant increases ar~
decreases in salinity for the base moclel For both rare and extremely rare dry
conditions, these potential changes are not significant enough to impact
overall Delta salinity conditions. This implies that there will no impacts at
all during normal or ~et conditions. This statement in the Final GDM has been
revised for clarity,

c. ~_q.~).~.D~.: "Page V-.-IO, last paragraph - Salinity increases resu].tin~]
from deepening the ship channel are downplayed before the studies on the
impacts are presented."

~2~..~£E&£: The referenced paragraph is entitled "Summary of physical model
test results" and is summarizing the discussion ’that has been presented
throughout Paragraph 20. It does not "do~nplay" salinity "increases".
summarizes the results of the physical mode! test results which do not indicate
any significant adverse salinity impacts due to the project under rare or
extremely rare dry conditions.

d. ~9~t££$.: "Page V--ll, second paragraph - How do you justify that "that
physical model-tests are the most reliable indicator of project deepening
impacts?"

~.£A.£g.E#.~: In a Februar’w 1.981 letter from Brigadier General Homer 3ohnstone
(then Division Engineer for the Corps’ South Pacific Division), to Rone[d Rob[e
(then Director, Department of Nater Resources, State of California) this topic
was discussed. The letter ~as a "letter of agreement" on several issues
discussed during a meeting held in Sacramento on January 20, 1.981.. The
agreement states: "The South Pacific Division and DWR agree that the San
Francisco Bay-Delta Model at Sausalito is the best tool available to evaluate
changes in rates of sea ~a-ter salinity incursion into the Delta that may
result from the channel deepening projects."

¯ Physical model testing, if correctly performed, has several advantages over
mathematical modeling. If the dimensions of the physical model are correctly
defined, a more realistic simulation of the prototype can be achieved since
complex interactions between many physical variables are automatically
established due to the nature of the physical model. ~ physical model can
establish greater detail of the physical characteristic of the system being
studied than can a mathematical model. In a mathematical model, many
assumptions must be made in order to model the physical attributes of the
system, and in many cases, these parameters are necessarily over simplified, as
the actual physics may be unknown. 7he Corps’ Bay-Delta model has been time
tested and has a proven track record. The repeatability studies conducted for
this project ensure reliability of the results. Often mathematical models use
data derived From physical models as input, since they are unable to calculate
certain parameters. For example, DNR’s mathematical model uses parameters
First determined by the Corps’ Bay-Delta model (such as salinity gradients) For
input data.
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e~ .C.#_m.!~A..n.;_~: "Page V-13, last paragraph - The statement "!:he tl~easured
impact: of" 16% at 4480 c{-s exaggerates the project impact;s" is unsubstar~.LJ.ated
and LIl’ldocuil~ent;ed."

~...e.....s..E.o._.n_s_e...: fhe ret"erenced paragraph in the Dr’af:t; GDM J.s a summary pal"agraph
and is supported by documentat{on presen.l:ed in the paragraphs directly
proceedJ.ng it. Steady state tests cannot J.ndent;.i.i-’y aci:uai J.mpacts to a dyna~]~:[c
system. Therefore, models such as DWR’s are generally designed to be
conservatJ.ve and overpredJ.ct (or exaggeraLe) the poLeni.~.a]. J.ncrease. Resu].ts
¯ l’-rom the Corps’ dynamic tests conduct;ed in 1978, using critically dry 1977
hydro].ogy, J.ndicated a potentJ.al sa]..i.nJ.ty increase at Emmaton StatJ.on of only 3
¯ ~:o 4/.. Th~s range [s well within ~he (.tetec-t:abJ.].1.~y limits of l;he mode,1 (~;lo(:lel
noJ.se) and indicates the the steady state tests resu].ts oi: a 16~ impac-I; .i.s
overly conservat J.ve.

DWR has sJ.nce upgraded its mathemat.i.ca], model to more accurate].y rei"lect the
project system and il:s response {;o certaJ.n J.nput (.tal:a. The rev.i.sed ~(:x.iel and
its resu].ts are discussed in Chapter V of the GDM. In l.i.ght of: this, the
referenced statement has been revised.

f. _C9_m_n.)_e__n..t..: "Page V-13, ].ast paragraph - Decreases in sa].inJ.tJ.es at some
stations do not of:Fset vJ.olai:1ons o1~ salini~iy standards at ol:hers l"or the CVP
and SWP."

_R...e__s...E..o._n....s...e.: ThJ.s statement is true, but m:i.sses the intent oi= the statemenf..
Salinity decreases (which were not used £n l:l~e DWR operation st;ud.i.es) could
actually increase the firm yield oi-~ the SWP/CVP, by decreasJ.ng the volume oi-~
water qualit;y required to meet standards. ’lhis cot.I].dreleases
off’set any potential decrease in fJ.rm yie].d due to salJ.nity impacts at Emmaton
Station. The report does not s-kate or in,ply that decreases in sa]..£ni!;y a~; some
stat;ions can be used to cJ.rcumvent the requ~.rements of" SWRCB Decision 1485.

g. ..C.£.m..m.A.n...l£.’ "Page V-15, second to last paragraph -The st;at;e{]~ent that
the Corps’ physJ.cal model is the best too]. for ana].ysis of potential J.mpacts is
ex~remeIy subject;ire, {,Indocumenl;,d, and should be e].it~lJ.nated."

R__._e...s_P_.9.£s_#_e: See the response to commeni; "d" above.

h, .C.o__m..m._e...E~" "Page V-15, second to last paragraph - First l;hree ].ines are
incorrect. Impacts were clearly delJ.neated and defined in DW[~ stud:[es,"

_R_e._zsEo_n_s_s~: DWR agrees thai; saiinEty [mpac¯l~s due to the projec!; are not
definable at this time. Q letter to Sacr’an~enl; DJ.strict Commander Colonel Wayne
Scholl dated I--ebruamJ 14, 1986 ’l-’rom Davld Kennedy, Direc.I;or of DWR s.t;ates "we
agree with your .staff that the J.mpacts are not c].early definable ai: this
tJ.me." ThJ.s letter is .included in GDM #q:)pendEx ~.

i, _Cg_a[n..~.e..._n..~.: "Page V....16, paragraph 2 - Has the proposed sJ.].l, been
documented to be environm,ntaily sound?"
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.R_.e_.s]qO...n...s..e_: l’he submerged sill is not included as a project feature. It is
one of several salinity mitigation measures under consideratio by the Corps
should a salinity impact dt.le to the project be de’Fined by the prototype
sa].in:ity monitoring program. See the response to comment "c" received from the
National Wildlife Federation dated November Ii; 1985.

5. Comments received from U.S. Department of Commerce, ~ational Oceanic and
~tmospheric ~dministration, National Marine Fisheries Service, dated December
4, 1985.

a. _C.o.~.~!.~!e._n...t_: ".[he effects of disposing dredged materials on wetland
habitats appears to be described ~ell. Considerable discussion relates to the
effects of the wet].and losses and the mitigation proposed to compensate for
those losses. However, if it is determined subsequently ’that mitigation still
is inadequate, ~e ~ou].d discourage the loss of aquatic areas important to fish
resources if mitigation requires filling these areas to create wetlands.
Further examination of potential sites ~ou].d be needed to address this
concern. We encourage the creation of ne~ ~et].ands, but prefer that these
habitats be created by alter’ing the e].evations of existing uplarml areas."

.R.gs_~J~9_n..s..~: If unforeseen circumstances require any mitigation plan
rev~.s.i.ons, any changes ~i].l be coordinated with USF~S, NMFS, and the
California Department of Fish and Game.

b. _C.’£nD_E~e...n_~_’ "We note ~ith concern that the impact of new dredging on
benthic habitats is not addressed. By this ~e mean the bottom substrates on
each side of the existing ship channel that have never been dredged. ~ rough
estimate (based on a five-foot cut and a side slope of 4 horizontal to I
vertical) indicates that about ,1.50 acres of soft mud and sand substrate ~ould
be altered by dredging and subsequently maintained by further dredging. The
EI.S shou.l.d discuss the area], extent of the impact;, and the in-faunal., organisms
¯ that are expected to occur in these substrates, and the ef"fect of permanently
modifying these habitats. Past studies ind.i.cate that bottom-.associatedorganisms such as amphipods (..C..o_..r..o_p..h..~_t..Lm- sp. ) and midge larvae are consumed by

young striped bass. Ne-suspect -the same to be true for young salmon migrating
and feedipg in these areas,"

_R...e.....s~...o_n..s__e_: "[he supplemental EZS.on page 29 states "The impacts on fish,
plankton, and benthic organisms of .the dredging necessary to widen and deepen
the channel were analyzed in the 1980 E[S. "[his analysis is still valid..."
The 1980 E][S extensively examines the impacts of the project dredging on .the
benthic community in Section 4.10 ((~ppend.i.x 3, p. 3-14). "[he report states
that "[’lost ben.thic organisms would be removed from the manmade portion of .the
channel during the dr’edging operation." However, the report concludes that
not all organ.~sms are removed and repopulation by those remaining and
migrating into the area is rapid. One study cited noted that repopulation to
pre-dredging levels could be as short as 14 days, but complete recovery might
take as long as 2 years,
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The U.S. Fish and Wildlife Service provided in-I-’ormation on -the pr’oject’s
effects on benthic organisms in theJ.i .... Detai].ed Report on FJ.sh and Wi].d].:i.fe
Resources" dated March 20, 1980. This report is included in Fq:)pendix 2 of the
1980 FeasibilJ.ty Report and E[S. Page 15 Of this repor~ s~ates "Losses to the
.b_~.O.~.h~£_.c_£~j2~_£..~..~~ attributabie to dredging, while severe, are tel~porary and
would be offset over the life of ~he project due to the fac~ that the channe].
deepening and w{dening has the effect of creat{ng benthic area. PreiJ.laJ.nary
ca].cu].at{ons ~nd~cate that channel enlai’-gen~ent wou].d ~ncrease benthic habitat
~n the project area by about212 acres (1,537 acres vs. 1,749 acres)." For
further infori]~atlon regarding project effects on benthic organisms, inc].uding
ma£ntenance dredging, reFer to the above re-Ferenced pages £n the 1980
F’eas£bil~ty Report and EZS.

c. ~.q~).~}~.D.~: "A clear description of the water depths to be ~ncreased
lacking. For ~nstance, ~t ~ould be helpful ~o know the areal extent
habltat at 0-5, 5-.10, 10-15, 15-20, 20-25, and 25-30 feet (PILLW data) that
~ould be mod~f£ed. (~lthough [:hese depth ranges are subjective, they cou].d
he].p assess the potential impact oi: a].tering these strata on
populations £n the project area."

~.#~£A#_~.: "t"o obtain this type oi= deta~.].ed information ~ould be extren~ely
d~’Fficult, partlcularly since the channel geometry is constantly changing due
to sedJ.ment transport. The Draft GDM Appendices conta~.n informat:i.on of
interest in ~ppend[x F, Sediment Englneer[ng Investigations. Inc].uded in
addendum VZ of this sectJ.on are dJ.agrams of severe], cross section surveys of
the channel bottom at MLLW. In addit£on, inFormat;ion is presented concerr~ing
physical characteristics of the sed:i.ment and water qua].:i.ty information taken
during the survey. In addition, Plate ’£1 oE the Draf:t GDM presents sa~ple
cross sect~.ons of the existing channel and areas Mqich ~i].l be dredged in both
the natural and manmade portions of the channel.. More detailed in-l=ormat;ion
~i].I become avail.able as future soundings are obta:i.ned in preparat~.on for
dredging contracts and design. In the 1980 Detailed Report on Fish and
Wi].dlife prepared by the U.S. Fish and W~.ldlife Service, page 11 states
"Dredging to deepen the channel ~ould remove organisms in the anne].~dan,
moJ.Iuscan, and arthropodous groups From about 1,540 acres oi~ benth:[c habitat.
Reestablishment o-F benthic communities £s, however, normally accornp].~shed
~ithin 2 years." In addition, see the response to the proceeding com~]~eni:.

d. ~#}a~.#.9/~" "The schedule of in-water ~ork may be included in t;he E{S,
but it was not apparent in our cursory review, llntensive studies have
occurred in the Pac&I=[c North~est of el=fects o-F entr’ain£ng small sa].mon
hydraul~.c dredge suction/cutter heads. It is known that there is sonde
entrainment. ’this ~mpact or {]~easures to minimize the impact £s not; d~.scussed."

~.~&#££.s~.: The construction schedu].e appears on P].ate Z:[]: o1:’ the Draft
GDM. Th~s schedule has been revised and the latest version appea.rs £n t;he
Final. GDM. [he 1980 Deta:i.led ReporL on Fish and N:i.].d].if’e Resources prepared
by the U.S. Fish and Wildlife Service l~sted several "Requests". Request 2
(page ii) asks that dredging operations be coordinated ~ith the Ca].ii~ornia
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Department of Fish and Game, the National Marine F’isheries Service, and the
U.S. Fish and Wildlife Service in order to "minimize interference ~ith the
migration, spawning and rearing of fish species." The Corps will. provide
information and notification oF contracts for this project as requested.

e. C_.omn__~..e._n...t_: "Our final comment relates to the potential intrusion of
higher salinity water into delta reaches. ~ithough the topic is discussed
extensively, proposed remedial action (should intrusion indeed be an impact
requiring mitigation) is vague. ~hn underwater sill is suggested, but its
locat.i.on, elevation and construction are not discussed. In fact, the E]IS
leaves the issue open to subsequent interpretation that increased salinity in
the delta could be that of increased ballast discharges from shJ.ps and,
perhaps, not intrusion; therefore remedial action would not be appropriate.
Perhaps this reasoning appears somewhat skeptical, but it i].lustrates the need
for a more -thorough plan to acknowledge and correct saltwater intrusion
impacts."

_R.e_.#.p....o_.n_s....e_.: The submerged sill. is but one of the possible mitiga.tion
methods under consideration by the Corps should a salinity impact due to the
project be defined by the monitoring program. See also the response to
comment "a" received ’From the Environmental Protection ~gency dated October
28, 198.5. and the response to comment "c" received from the National ~4i].dlife
Federation dated November ii, ].985. For a response to the issue oi; salt tdater
ba].].ast d.i.scharges, see the response to comment "a" received from the
Ca].iFornia Regional Water Quality Control Board Central Valley Region, dated
October 21, 1985.
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COMMENTS RECE][VED I::’ROM S’T~’I’E

6. Comments received from the California Regional Water Quality Control
Board Central Valley Region, dated October 21, 1985.

a. .C...o._mn_Le_.n~: ""[’he Corps acknowledges that there are elevated sa].init.v
concentrations in the Port and the Deep Wa-ter Channel from discharges of
saline ship ballast, but believes that the correction of this prob].em is not a
concern-of this project since expansion of the Channel is not supposed
increase the use of the Channel. We disagree. The saline brine discharges in
the Deep Water Channel are soieIy the result of the presence oF the Channel.
Therefore modifications to the Channel should work towards mitigation of the
problem. The Port’s policy of having ships recirculate their ba].].ast water in
the lower Delta is not enforced by the Port, so is not effective.
evaluation of alternatives for control or mitigation oF ballast discharges
should be performed."

E#~#£#.A.~.: This is a regulatory problem, and is not the responsibility of
the project. The 1980 Feasibility Report responded to similar col’aments. It
stated in response to comments by the U.S. EPA that "Control of ballast
discharge is the responsibility of ~he Environmental Pro~ect;i.on ¢tgency ~1
the Regional. Nater Quality Control Board as indicated in. the EIS. Nater
Quali~y problems have developed out of enforcement problems, no~ pr’ojec~
operation, and are not the responsibility of the project." (Appendix 6, p.
6-4). The Port of Sacramento has attempted to help solve this regulatory
problem. In a letter sent to the Corps ~:i.~h attachments, ~ohn Christian,
Chief Engineer for ~he Port outlined the policies of the Port on this issue.
The Port has recently sent a letter to all licensed pi].oLs ~ho sail to
Sacramento seeking cooperation in recirculating saline ballast ~ater in the
lo~er Delta ~here it ~i].l mix and disperse. In addition, the Port has u~latecI
their Pi].ot’s Report (see attachement to letter) to help determine ~hich sh~.ps
comply ~ith ~his request and ~hich do not. The letter and both attachmer}ts
are enclosed in the "Pertinent Correspondence", Section oF this report
(Appendix J). In additior~, Mr. Christian stated in his letter that he believes
that the incidences of salt ~aher ballast discharges have decreased
significantly during the last fe~ years:

b. C~#~: "The Corps has proposed to moni~or De].ta sa].inity
concentrations and mitigate any increases. Of the mitigation alternatives
discussed, only ~he release of Central Valley Project (CVP) ~a[er could be
implemen&ed quickly to counteract salinity increases. The Corps or the Bureau
of Reclama.~ion should determine ~hether an ex~ra 40,000 ~F of CVP t4a~er
be available for release during dry years."

~A~Q#A: The CVPiSWP are required by the State Water.Quali~y CoFrtrol
Board Decision 1485 to meet the Delta Nater Quality criteria, includ~.ng
salinity. This requiremen~ ~ill not change ~ith the project. The Corps, USBR
and DWR have agreed to a monitorJ.ng program to determine ~hether or no~ there
is a salinity impact due to ~he project. The Final GDM notes £hat DWR has
reevaluated maximum potential impacts on CVP/SWP firm yield using a more
~heoretical approach. This approach is discussed in ~he GDPI. There is
currently enough of a surplus in firm yield to meet the supplemental releases
DWR indicates may be necessary to meet salinity st;an(:lards.
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c, .C_o_m_m_.e...n.;~: "The digital model was unable to quantify dry year salinity
increases caused by this project. Wi.thout this predictive capability, how
will the necessary CVP water tel.eases be calculated if Delta salinity
standards are exceeded?"

.R..e_s_..p...,o...n...s...e.: Qs stated above, the salinity standards must be met by the
CVP/SWP. The salinity standards are not instantly exceeded. In other words,
there is some lead time avail.able for operational adjustments to ensure that
the standards are not violated. This lead time is due to the current sa].inity
monitoring system a!ready in place. The current method of CVP/SWP operations
is not expected to change because of -the project. This method uses salinity
data measured in the field along w~.th hydrologic assumptions as input to the
DNR digital model to determine the reservoir releases requ!re~ to meet the
sa].in~ty standards at various locations. The ability of the CVP/SNP to adjust
releases to meet the spec&f[ed salinity standards ~[ii not be adversely
affected by the project.

d. ~.£~.].).~)A[).~Z’ "The heavy meta].s tests, part&cularly the eJ.utr~ate tests,
~nd~cate.a serious potential for exceeding water qual~ty criteria. Elutr~ated
copper ~s 39 times the EP~ acute ~ater quality criteria. No data &s presented
to Support the Corps’ conclusion that sedimentation basins and dilution in the
receiving ~ater ~ill prevenL metal, concentrations from exceeding water quality
standards. Elutr[ate tests should be performed on agitated then settled
sed~menL samples to better" s&mulate sett].in9 basin effluent. Zf elutr~ate
samples are still above receiving ~ater l~.mitat[ons, b[oassays should be
conducted on the return water and zones of d~lut~on should be ca].culated. We
are particularly concerned ~ith the limited mixing ~hich ~ill occur in the
constructed portions of the Deep Water Channel."

~_~9.~.~: See response to comment "b." received From the U.S.
Environmental Protection Qgency Region IX dated October 28, 1985.

7. Comments received from the California Department of Fish a~ ~me dated
October 21, 1985,

a. ~9~m].@n~’ "The Department recommends Lower Sherman Island be pursued
¯ Further as a potential enhancement site for the DWSC Project. We would be
pleased to meet with your staff to d~.scuss and develop site specific disposal
plans for the open ~ater port,on of the island."

~.~.~#~.~s~.: We agree, see response to comment "a." received from the U.S,
Department of the Interior, OFf[ce of the Secretary, Paclfic Southwest Reg[Q.n
dated October 25, 1.985.

8. Comments received from the ~lifornia Department of Water Resources dated
October 28, 1985

~OTE: ~ subsequent letter ~as received from ~R J.n order to clarify
issues raised in the above referenced letter. ’This letter should be reviewed in
conjunction ~ith the follo~ing comments and responses. The letter is dated
February 14, 1986 and is [nc].uded in ~ppend[x ~ to the FSIEIS and (~ppend[x 3 of
the GDM ~ppendices.
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a. Comment: "We are Concerned with the discussion oF impacts on Sl’-ate
Water Project (SWP) and Central Valle,v Project (CVP) yJ.eld due to deepening the
channe 1.

]’his discussion does not reflect the latest ana].,vsis we completed and submitted
to the Corps of Engineers staff prior to pub1{cBt{on of its report. The curves
illustrated in Figure V-2 of the report and described on page V.-12 were
considered inappropriate since the,v show high salinity increases at Ei1~maton
during very low Delta outflows. In reality, the impact on salinity due to the
deepening should be zero at zero Delta outflow, then increase to a point at low
Delta outflow, then decrease again to zero at high Delta outflow.

Our new approach was developed and incorporated into the bepartment’s Statewide
Operation Study Model to determine the salinity impact at Emmaton. This method
utilizes an empirical salinity-flow relationship at Collinsville developed by
the Department and a salinity gradient relationship between Collinsv:i.lle and
Emmaton as derived using the Corps’ physical model results for the base and
channel deepening cases."

~ej.{~.~.~.~.: The lastest analysis referred to in the above comment was not
available in time to incorporate into the Draft GDM. The Final GDM has
been u~ated to reflect the lastest analysis provided by [)~R. The earlier
analysis is still presented in order to provide background information, as are
post feasibility study Bay-Delta model salinity tests. This means~that the
salinity impact curves are still incorporated into the report. However, the
report states on page V-18 that "D~R, USBR and the Corps agree tl" ~t the second
more theoretical method is a more reasonable approach to calculaLe rotent~.al
reductions in firm yield of the CVP and SNP system.". This implies that more
credibility should be given to the latest analysis over the caller studies
first presented in the Draft GDM.

b. ~g.~.B}~)~.: "The Department feels thai; the latest approach is a more
rea1£stic way of determining the impact than the methods previously used and
presented in the report. This approach showed an average impact to the CVP and
SWP of approximately 34 ’TAr per year during critical periods. This iml:)act
could be as high as 55 "FAF per year but no lower than 15 "F~F per Weal".
Although it is true that this impact is a small percentage of total CVP a~ SWP
yield, we feel that it is a definable impact, lherefore, we disagree with the
statement in the last paragraph on page V-15, third paragraph:

Discussions with DWR and USBR personnel indicate the impact
is not clearly definable at this time.’

and the statement on the same page, second paragraph:

Based upon reasonable estimates to date, the impact to the Firm
wield of the SWP and CVP could va~Q/ from zero to as much as
40,00 acre.-Feet. ’"

R__e_s]~_rLse_.: See the response to comment "a" of thJ.s letter. In additJ.on,
DWR has since provided a letter to the Corps clarifing its position on this
issue. Although still expressing concern about potential salinJ.t.v impacts due
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to the project, the letter states "...we agree with your staff that the impacts
are not=c].early definable at this time." The letter is referenced above and
can be viewed in Appendix 3 of this volume.

c. ~.9~.q.~: "Regarding the monitoring program that will be established to
better define sa1~.nity impacts of the deepen~[ng project, the Department would
like this program to be started as sobn as possible. This would allow a
sufficient period of historic record before the project is started. This
monitoring program cou].d be set up to supplement the monitoring network tl~at is
in place by the on-going ~.nteragency Ecological Study Program~ The Department
will work with the Corps to implement the monitoring program."

~.~}~.Q.0.92_: The Corps has, and will contJ.nue to coordinate the sa].inity
monitoring program ~ith DWR and USBR. .On September 20, 1985 a meeting was held
between the Corps, DWR. and USBR to discuss the proposed salinity monitoring
program. Q second meeting was he].d on January 13, 1986 with DWR to further
discuss the monitoring program refinements. Suggestions were obtained from
both DWR and USBR and incorporated into the recommended monitoring program.
Details of the recommended monitoring program were provided to DWR and USBR for
their review and comments in letters dated February 20, 1986. The letters
provide specifics of the mon~.toring locations, equipment types and depths of
sampling stations. In addition, the letter proposes involving. USBR’s Tracy
Field Division and the USGS in all aspects ofthe monitoring program.

d. ~_~.~3~: "In addition, paragraph 23 addresses seepage from the channel
and indicates that the effect of the deepening will be negligible and probably
undifFerentiable From other influences on local ground water conditions. The
Design Memorandum~indicates sandy formations of unknown continu~.tW at moderate
depths below the channel. Ground water conditions in the east Yolo County area
are variable and generally not well understood. Depending on the local natural
or man.-caused ground water gradient, the channel deepening may have an effect
on the ground water qual~.ty and ground water levels in wells of the area."

~.0_~: The seepage study as referenced in paragraph 23 of the DGDM
indicated that conservative assumptions were used for the seepage calcu].ations.
These included the assumptions that sediments were completel~ removed from the
channel bottom, and that low-permeabJ.l~[ty formations that exist above the
intermittent sandy Formations would be reduced in thickness by five feet.
Even with these conservative assumptions, the study still showed minor (if any)
impacts on seepage or, therefore, groundwater levels. Concerning water
quality, no significant salinJ.ty or other water quality impacts are expected to
occur due to the recommended channel improvements. ’Therefore, any minor
impacts on ground water (which are expected to be undetectable) are not
expected to affect water quality. ~dditionally, the dredged channel will re-
silt over any exposed sandy layers and therefore any minor impacts to
groundwater that may occur would be short term.

A.-.12
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9. Comments rece:i.\~ed from The Planning and Conservation League dated
September 4, 1985.

a. Comment: "~e believe that the conclusions and recorlimendat.’i.ons o~ the
subject of sal~nity intrusion are inadequate and misleading. Based on the
information in the Supplement, we would have to oppose project co~istruction
Ulltil adequate mi’tigation ’for the inevitable salinity intr~.Isio~1 is proposed."

~.~.~.~.9.D~.£: ~e do not ag~ee that salinity intm~usion is inevitable.
stated in the GDM, a salinity monitoring program is being implemented to
de~ermine whether or not there is a salinity impact due ho the project. Even
if the project does cause a salinity impact, the impact will not i~esu~t in a
failul"e to meet the salinity criteria. This is due to the fact that the
CVP/S~P mLlSt still meet the salinity standards under the criteria established
by the State ~aheF Resources ContFol Board Decision 1485. [his decision
requiFes that salinity c~iteria be met ah Emmaton and othe~ loca~ions in the
Delta by l-el.ease o£ CVP/S~P water :[£ necessary. In addition, %he Corps has
cleaFly stated in the FSEIS and GDM that if hlie monihoFing pFogram shows a
salinity impact due to the project, mitigation ~i].l be provided by the CoFps.

b. ~9_~.~: "Despite a vaFiety o£ attempts to do~nplay the pFoblem, the
report conchJdes that the pi-oject would cause a loss of CVP/S~P yield of fFom
30 ho 153,000 ac~e feet peF yea~. Since the ~epoFk does not i~Jicate ~hich
hydrology the Depav’hmenh o~ ~ater Resou~-ces used ho d[’a~ ~hese conclusions,
is that the actual yield loss cou].d be much ’ This is becausepossible higheF.
yea~ 2020 hydFo].ogy is more sensitive to salinity inhFusion than 1980
hydrology (due to ~educed Delta in~:].ow caused by upstFeam depletions). It is
also likely that the [)~R mehho(:lolo~ly assumed ~uburn Dam in place, an

¯assumption which now appeaFs unlikely."

~g.~Q.~.!~.: The FepoFk does no~ claim a loss of 30 to 153,000 acre feet per
year. Ih is simply ~epoFhir~g on possible scenarios pFesented by D~R’s malt
model. [he CoFps believes that the pl"ojech impact on salinity may well be
zero. The Co~ps, D~R, and USBR all agFee that the best way to determine
ac’hua], impact (i£ any)is by the salinity monitoring p~ogram. The 30 t0
153,O00 ac~e feet annual yield loss £iguFes as quoted above indicates the
commenhoF did no% £ully understand khe in£ormation pFesented in the
supplement. First, the term "yield" should actually be "firm yield" - the
amount of wa%el" ~hich can be delivel,’ed ho useFs dul-ing the c~itica], d~y
peFiod. The cFitical dFy period is the dFies~ histoFical period on FecoFd
(Ma9 1928 through October 1935) foF Ca].i£Ol"nia. The D~R methodology utilizes
the.cFihical d~y peFiod hydrology and hence Feflects a "woFst ~case" scenar’io,
not an annual e£fec%. In addikion, the D~"a£h GDM points out the severe
exaggeFations associated with the pa~hicula~ scenaFio curves ~, B, and C that
pFoduced these high Fesults (pages V--If through V-16). Bokh D~R and the Col"ps
agree that these ~esulhs aFe overly conservative. The DepaFtment of ~ate~
Resoul-ces has since used a more theoretical approach ho de~ermine pohenhial
maximum £i~m yield impacts. The results o£ these new £irm yield st;udies have
been presented in the GDM. Net%her the Fesults presented in %he D~-afh G[)M nor
the GDM assume that l~uburn Dam is in place. See also the discussion par’agraph
20 of %he GDM and paFagraph 5.3 of the FSEIS.
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c..C.9_m~Le_n__t.: "The statement on page V--15 that spending from a half mill~.on
to several million dollars to further study this problem is ridiculous, given
the potential costs of making mistake."

Resgonse: ’The reviewer has taken th~s statement out of context, The
Draft GDM states that it is 1~ke].y that additional, physical model tests ~ou].d
not y~eld conclusive results. Th~s means ’that the expe~ture of th~s amount
of money on add~t£ona], physical model~n9 ~ou].d likely be ~Bsted since no
additional insight would be gained.

d. ~gm~.~.o~: "The mitigation proposed is what we have learned to expect
from the Corps: nothing. No miti(~ation at all is proposed despite the studies
which show a definitive loss of wield. Monitoring will at best lead to
disputes about responsibility, which the Corps will win because there is no
mitigati6n agreement or requirement."

ResDonse" ’The studies do not indicate a definitive impact on salinity due
to the project. The Corps, DWR and USBR have agreed that the best way to
define the impact, iF any, is to conduct a salinity monitoring program. ~s
stated in the Draft G[)M and GI)M, the Corps will. mJ.tigate for salinity
intrusion if a significant and me~surable impact is identified. ~ formal
mitigation plan cannot be implemented until an J.mpact is defined. ~s stated
in the GDM, studies and/Or modeling tests of alternative mitigation measures
will be conducted concurrently wJ.th the monitoring program.

10. Comments received from the Port of Sacramento, dated October 24, 1985.

The fo].].o~.ng comments refer to the Draft Genera}. Design Memorandum.

a. ~_@~_~: "I. Page I-3. Fourth paragraph. The mitigation acreages,
of 45 and 156 acres listed are out of date."

Re~_n_.s..~: This paragraph refers to features presented in the 1980
Feasibility Report, and is included for informatJ.onal purposes.

b. _C_o.m__m.,.e.,.n._t: "2. Page IV-6. Paragraph 16.b. Acreages listed For 1::ish
and wildlife facilities are inconsistent with latest information available to
US. "

_R...e._s_p_o_n_s_e_: Concur. The paragraph has been revised to reflect the current
acreages needed for the fish and wildlife mitigation p].an.

c. _C..o_m.B.!e_.p~.: "3, Page X-I. Paragraph 47. Benefit-cost ratio listed is
incorrect."

R.e._s~..o_.n__s_e.: Concur. The benefit-cost ratio has been revised.

The-Following co,mments refer to the Draft Supplemental Fish and Wildlife
Coordinat.i.on Act Report.

d. Comment: "I. Page 4. Paragraph 2. The references to Wetlands at
Lake Washington are inappropriate in -this context. These areas are being
treated seperate from this project."

Res..l~_o_n..s..e.: This reference has been eliminated from the report.

~-.14
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e. Comment: "2. Page 6. Paragraph I. Where is the justification for
requiring mitigation for upland habitat7 Which law7"

Response: Reference Fish and Wildlife Coordination ~ct (16USC 61 et
seq.) and U.S.: Fish and Wildlife Service Mitigation Policy ([.e..d_er_a_1__~9_~_~=s_~_e~~,
Volume 46:15, January 23, 1981).

f. _C.9_~_l~Le_n.t_: "3. Page AI-8. No, 4. This statement is not necessarily a
true assumption."                      .

_R_.e..s_l~o__n2..e.: This may occur as a seper’ate action and is not a project
Feature.

g, _C..q.m_~!.e..n_t_: "4, Page AI-.IO., ~o, 8, Second sentence, We do not agree
with ’this s.tatement,"

R..e..s...~..q_n.s_e..: This is the opinion of the Habitat Evah,lation Team (HEP), which
inch,ideal representatives of the Corps of Engineers, U,S. Fish and WildliFe
Service., National Marine Fisheries Service, California Department of Fish and
Game, and ’the Port of Sacramento.

h. _C..q.m_m_eg..tZ.: "5. : Page AI-II. First sentence. Repeat our comments on
page 6, paragraph I. See no. 2 above."

R__e_.s_E~9.ns~e: Reference Fish and Wildlife Coordination Act (16USC 61 et seq.)
and U,S. Fish and Wildlil=e Service Mitigati6n Policy (._F.~..d..~_r.a_l_..R_.e~.~..s...t..e.E, Volui~e
46:15, January 2.3, 1981).

i. _Cg_~!!!!~t_: "6. Pages 9 and 10 of McKevitt letter:

References to cost of $I,000,000 tO provide mitigation site should be
qualified as a preliminary estimate."

R_e~s.p~.n_.s_L_:: The FWS intends -this estimate to be preliminary, corps of
Engineers estimates ~ere unavailab].e.at the time the F~S Coordination Act
Report was written. Updated Corps estimah~s ar~provided in the GDM.

The fo!lo~ing Comment is a general comment regarding Fish and Wildlife
mitigation.

]. ~9_m_~!e_.n__~t: "We want to address an a!ternative.~ site for consideration as
mitigation. The Port o~ns about 150 acres on Prospect Island, ~est of the
ship channel. ; We have chosen to allow most of this property to revert to
wetlands by :means of not repairing a levee. Zt is possible [;he Port would
consider dedicating this land in fee for a ~ildlife refuge in place of’ the 63
acres suggested by USF & WS."

.R...e_s.~_o...n..s_e_: Thewetlands area wesi~ of the ship channel already exists,
therefore the ~etlands values are already protected by the Clean Water ~ct
Section 10 404 process. Therefore, no benefits could be gained for its use as
a mitigation Feature.

ii. Comments received from The Bay Znstitute of San Francisco dated October
24, 1985.

A.-15
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a. _Co__m_.m.9,.n,~: "Comparing the findings and recommendations of this report,
and the Draft General Design Memor’andum Qppendices0 to the original (1980)
reports on this project reveals that the effect of "the channel deepening on
salinit.v intrusion is no longer considered to be an important issue.

The downpla.ving of this factor is noted in -the section (p, IV-3) of the EIS
describing salinit.v mitigation plans, which states onI.v:

- Q monitoring program is being established to define salinit.v
impacts of the deepening project. _i.,~’__.,a__nj~. If an impact is defined, a
mitigation plan will be developed,’ (emphasis supplied)"

_R.e,,,s.~._o,_n,s__e..: (~O’FE - The above quote was actuaII.v obtained from the Draft
GDM not -the Draft Supplemental EIS as indicated,) The project’s effect on
salinit.v is not being downp].a.ved. Several modeling tests were run in order to
determine the project’s effect on salinit.v. ’The results were not clearcut. Q
formal mitigation plan cannot be implemented until it is known to what extent,
if any, a project impact exists. DWR, USBR and the Corps agree that the best
method to define whether there is a salinit.v impact due to the project was to
conduct an in-depth salinit.v monitoring program. We feel ’this is the best
approach towards this issue as it would not be cost effective to mitigate for
a problem if it does not exist. Qs stated in the GDM0 the Corps has agreed to
mitigate for salinit.v intrusion if the monitoring program indicates a
significant and measurable impact. Studies and/or modeling tests of
mitigation measures will be conducted concurrentl.v with the monitoring
program. We believe that ’this is the best environmentally and economicall.v
sound approach to this issue.

b. _C,,o,~_![!!~9,,~: "Similar1.v, the General Design Memorandum section (p. E-16
ff) on test results for saIinit.v changes relies upon conclusions from Ba.V
Model testing to go so far as to state that the deepening project could
_d_ecr__e.~.~.~ salinit.v. Given the Ba.V Model’s known limits for chemical and
biological testing, this could be an egregious error."

ResI~onse: (NOTE -This comment refers to the Draft GDM Appendices pages E
16-18. ) This statement is taken out of context. The GDM does not state that
the project will result in lowered saiinit.v levels. The GDM is simpI.v stating
the actual results of the ph.vsical model testing. The GDM indicates that the
decreases are due to "a slight shifting in salinit.v distribution with no
change in overall Delta sal:’tnit.v." To clarif.v this issue, the emphasis added
to the word "decrease" in ’the Draft GDM has been removed in the GDM. In
addition, a detailed anal.vsis was cor~ucted on the results of the ph.vsical
model testing, as well as the sampling scheme and anal.vsis b.v experts at the
Corps’ Waterwa.vs Experiment Station (YES). This anal.vsis was presented in:the
Draft GDM Qppendices as "Attachment a" to Qppendix E. The ana1~jsis concluded
that the model was operated wel]. within its limitations. The repeatabiI.i.t.v of
the results, sample size, test length, number of tests and model noise were
all considered in the h.vpothesis testing of the~data. This method helps to
avoid accepting data results which are below the detectabilit.v and
functiona1.i.t.v limits of the model. For a detailed d.i.scussion of the mode], and
its limits in regard to this stud.v, see .the above referenced report.

Q-.16
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c. ,C,9_mm_.e..~.t.’ ’"The reference to water qualit.v in the EIS (p. II-4) s-t~tes
that total dissolved solids generall.v exceed the 500 parts per million (ppm)
objective between Mile 35 and time Port of Sacramento,’ Linking this increase
primari].y to salt water ballast discharges from the ships at tl3e porh’ implies
that .this is an easily controllable source, but practice does not ever meet
expectations in such matters. Qt an.v rate, any improvement in enforcement on
¯ this source will probably be wiped OLrt by increased use of ti~e port due to the
deepening project."

_R_.e_s...p....o_n...s....e_: (NOTE - "[’he above comment actua].].y refers to the Draft GDM page
II--4 not the Draft ITIS as indicated.) The report states that little or no
increase in ship traffic is expected for the first 20 .vears of the project.
Therefore, the ballast discharges should not be worsened and an,v enforcement
improvement should lessen the problem. See also the response to comment "a"
received .the California Regional Water Qualit.v Control Board Central Valley
Region, dated October 21, 1985.

12. Comments received from Murray, Burns and Kienlen Consulting Engineers
to Reclamation District 2084 (Egbert Tract right bank between mile 15.0 and
18.6) in a letter transmitted b.v Coblentz, Cahen, McCabe & Breyer dated
October 28, 1985.

a. .C..o_m_~_~._e_n~: "Spoil site $14 on the tip of Grand Is].and is a ver.v
important source.of material for levee repair of the Delta islands. Material
has been removed from this site for many .vears to rehabilitate the levees in
¯ the Delta. The use of this area as a spoil site should be continued. Qn.V
plans to establish a recreation area on this site should be d:i.scouraged."

R__e_sp_o.n_.s.9_: Qs was stated in DGDM paragraph 14 c. (2) the recreation
facilit.v at this site is not being considered at this time because there is no
local sponsor. Even if at a future date a local sponsor did come Forward For
recreation, the Grand Island site would continue to be used as a dredged
material disposal site as the permanent recreation facilities being considered
would onl.v occup.v a portion of the site (one conceptional proposal was to
develop i0 acres of ’the 196 acre disposal site).

b. .C.9_m..n.Len_.t,: "Flooding of the Reclamation District No. 2084 is very rare.
Seepage does occur during the winter months when Caclme Slough is high adjacent
to the District. If increased, seepage does occur during the spring and summer
months, then -there is a definite concern to Reclamation District No. 2084 and
the landowners. ~n.v increase.in seepage should be mitigated."

Response: A seepage study was completed as is referenced in paragr’aph 23
of the DGDM. The assumptions made in this anal.vs:i.s are considered
conservative and therefore actual influences oF dredging on seepage can be
expected to be much less than estimated and shown in the DGDM. The consultant
who prepared the seepage analysis concluded that actual increases in seepage
as a result oi; the project would be so smal.I, as to be undetectable over most
of the project reach. A similar concern aboLrt seepage was addressed ’For the
Stockton Ship Channel deepening project that is currently under construction.
Through seepage monitoring stations established adjacent to Lime channel., it
has been shown that adjacent dredging carl temporari].y increase piezometr’ic
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levels on lands adjacent to the channel but indications are that within 1 to 2
years resiltation of the channel cut would bring levels back ~o predredging
conditions, The dredging on ~he S~ockton channel has largely been completed
the reaches where ~he channel is near adjacen~ levees wEkh no no~Eceable
1no-eases in seepage along ~hese reaches. Since ~he elevations of adjacen~
ground near .the S~ockton Channel are much fewer than in RD 2084 along ~he
Sacramento River Deep Water sh~p channel, no measurable effects on seepage
along RD 2084 are expected. Because of the many ~nf].uenc[ng factors ~n
monEtor£ng seepage such as water surface levels, prec&pitatEon amounts and
Err~ga~on practEces, add&t&onal monEtorh~g s~at~ons would not be conc].ush~e
En def~nEng ~ncreases in seepage. ~dd~tEonally, the channel En thEs reach is
being aligned so as to minimize any horizontal cuts that would decrease
seepage paths %o %he adjacent ].ands. In this reach o~ mile 15.0 to 18.6
existing channel width of 300 feet is being maintained.

c. C_Q~).~O.~.: "~s mentioned previously, %his spoil site (Grated Island) is
a very important source of material for the Delta islands. By continued
removal o? material, from the site, i% allo~s ~or a deposit area for dredged
material that periodically mush be removed near the junction of the Sacramento
River and Cache Slough [his site should be retained as a spoil, site for the
dredged material and any use For recreation purposes should be discouraged."

~.~p_~.~92.: See response to comment "a" of %his letter’.

d, ~.q~.~9.~9~: "In 1982 a 1,350-~oot reach o£ the right bank levee in ’this
nal"l"O~ reach slipped on %he wa%erwar’d side. The existing rock rave%men% and
%he wahe~ard slope of the levee slipped vertically a minimum of 3 £eet and a
maximum of 7 fee%. ~eclama%ion District No. 2084 repaired this portion o~
levee at a cost to the District o£ nearly $27,000. It ~as the District’s
op:[nion that %his damage was caused by a combination of the depth of the
channel adjacent to the levee and the movement o£ large ships using the
channel. It appears %hat a 300-foo% channel, width iD %his narro~ area
adjacent to Reclamation District No. 2084 may produce some adverse eFFects
%he levee and stone pro%action mainhained by the District. This concern
should be addressed by the O. S. ~rmy Corps o~ Engineers in their ~inal design
and cons%ruction plans ~or the deepening of the ship channel."

Response: Paragraph 33 d. (4) of the DGDM addresses e.Ffechs on bank
erosion. ~na].ysis of %he proposed conditions shows ~ha% no significant change
in ship generated wave effects on bank erosion ~ill occur. The channel width
in this reach is no% being widened in part so as not %o cause problems with
adjacent levees in this harmon reach, Qlignments are being refined %o
minimize any channel side cuts. The projected ship traffic is not expected
increase in number or size of ships -traversing hhe channel for the First 20
years after deepening (benefits primarily occur from more e?ficien%
[.rti].ization of existing ships) and it is no% expected. Eta% %he proposed
dredging will affect the existing bank protection along RD 2084. However,it
is expected %ha% continued maintenance of the bank protection will require
placemeDt of some shone pro%action with either the existing chaDnel or the
deepened channel.

e. ~_~,~.: "In this narrow channel %his increase of speed and
crabwise position of the ship ceuld have an adverse eFfect on the levee alo~g

A-..].8

C 091005
C-091005



Reclamation District No. 2084 on -the right bank of Cache Slough." (Note: in
paragraph 33 d. (5) of; the DGDM, Capt. Atthowe is referenced as saying, that in
Cache Slough at the mouth of the manmade channel, swift currents require ships
to increase speed and that the ship becomes somewhat crabwise to the channel).

R__e..s.~,.o.,n,s..,e_: This is an existing condition ’that is present because oi" the
narrowing of the channel arld the confluence with the Yolo Bypass arld resulting
swifter currents especially during high flow conditions. Captain i~t.thowe’s
comment on increased speed is in reference to the ship’s power arld not the
relative speed of the ship. l%s the current increases, the ship must increase
power to maintain a constant speed. Additionally, the proposed dredging may
in fact reduce this problem by increasing the flow conveyance area in this
reach and therefore reduce the velocities.

f. Comment: "This area is of particular concern to Reclamation District
No. 2084. Any plans for a levee setback in this area should be carefully
reviewed by the District. ’The proposed channel deepening appears to be very
close to the District’s levee, l"his deepening could undercut the existing
rock revetment. The channel deepening should be moved more to -the center of
the channel. Additional rock protection shou].d be added to the levee arld bank
in this area. Perhaps the maintenance obligation for the levees and rock
protection in these narrow locations should be the Corps of Engineers and not
the local District."

Resp_onse: Through refinement of the channel alignment in this reach there
will be no need for levee setbacks. Channel side cuts.will be minimized in
this reach not to levee setbacks. Maximum horizontal cut isSO as require
expected to be less ’than 25 fee-t and the levees are still an average of 480
feet frOlll the centerline of the channel. The proposed dredging will. not
affect the existing banks or revetment. Therefore, there will be no change in
the responsibilities for maintenance.

g. _C_om__m~n_..t.’ ’"This concern (of undermining the existing revetment) should
be addressed by the Corps of Engineers in their final design arid construction
plans for the deepening of the ship channel."

R_e.._s~_o_n...s_.e..: See the response to comment "f" of this letter. Revised
paragraph 37 in this final GDM addresses this concern. Rei:inement of the
channel alignment will continue into preparation of plans arid specificat.ions
to minimize any adverse affects on existing banks.

h. .C..p_m_,m_e_n~.: "In particular, the ma:[n c()ncerns to Reclamation District
No. 2084 and the property owners in the portion of the channel located between
Mi].es 15.0 and ].8.6 are indicated as follows’

i. This is the narrowest portion of the natural waterway and the ship
channel is very close to the right banklevee.

2. The close location of ’the channel to the right bank levee could be a
concern due to large ships which could cause damage to the revetment arld levee
by propeller wash, the pressure created by the hydraulic compression of the
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water as it is "squeezed" between the vessel and the bank, and the need by the
ship to provide more speed to compensate for water w,~locity and wind. Proper
bank clearance should be provided in the design and construction of the
channel.

3, Possible increase in seepage to the lands in Reclamation District ~o.
2084. ~ny increase in seepage should be mitigated.

4. The "design ~essel" used for the design of the 35-foot deep channel has a
beam of 83 feet and a length of 600 feet. It is noted that vessels of much
larger size have made calls to the Sacramento Port in the past.

Perhaps Reclamation District No.. 2084 should negotiate a new agreement ~ith
the Corps of Engineers or Port District whereby the Corps or Port would be
responsible for maintenance of the right bank levee and revetment works
between Miles 15.0 and 18.6."

1,, 2. & 4. See response to comments "d", "e", "f" and "g" of this letter.

3, See response to comment "b" of this letter.

4, The "design ~essel" is the hypothetical ~essel which represents the size
range oF vessels that would most commonly use tl~e wate~ay (see paragraph 33
of the GDM). It is recognized that larger ~essels do use the existing
waterway. Therefore, channel designs were reviewed for the larger w~ssels~
the desEgns chosen can safely and effEc~ently allow travel of shEps with a
~i.2- foot saltwater draft when deepened to ~5 feet below MLLW wEthout use of
t~.des, However, larger draft vessels can be accommodated through use of t~.de
levels. The l[m[t~ng factor on the larger sh~ps all ready exists due to the
rad~us of curvature of the bends upstream En the manmade portion of the
channel. The maximum sizes oF shEps travel~ng to the port ~s not expected to
~ncrease in the future. In the reach, mile 15,0 to 18.6, there are no
characteristics of the banks, bottom sediment or al[gnment whEch necessitate
the need for a desEgn based on a vessel larger than the most commonly used
vessel, Qddit[onally, because of the adjacent levees [n this reach a wider
channel would not be desErab].e in lJ.ght of the attempt to mEnimize adverse
effects on the adjacent banks.

I~. Comments receEved from the NaLEonal WEIdlEf~ FederatEon dated November
I I, 1985.

a. ~9_~)~.[[~.: "The DGDM (page IZ-12) states that vessel calls at the Port
of Sacramento decreased ~n 1982, and ~n 198~, due to world-wide recession a~
the United State’s Pawment-&n-Kind program. The document then asserts that
w~ssel calls are expected to ~ncrease as agricultural constraints are tel.axed
and the econom~.c situat&on cont&nues to &mprove.’ The SEllS (page ~I) states
that very IEttle ~ncrease &n traffic [s expected for at least twenty wears.’
The stated need for the project Es based on speculate.on. Since no substent&el
trai=l=~c ~ncrease [s anticipated wEth~n the ~ext generation, the channel
project should be deferred until untEl evEdence exists that ~t Es needed."

C--091 007
C-091007



.R....e...s...p.....o_n..._s.e_:    "[’he reviewer states that since there is no increase in ship
trai:fic, there is no need ’For the project. This statement is misleading since
most of the benefits of the project for the first 20 years are derived from an
increase in net tonnage of shipped goods and a decrease in costs For ocean
transportation of these same goods, not by an increase in shipping traffic.
The deepening and widening of the deepwater channel would allow the same
number of ships currently using the channel to more efficiently transport
goods by taking advantage of economies of scale. The project would
ships to sail more fully loaded and avoid costly tidal dela~js because of the
deeper channel. In addition, increased costs due to intermodal transportation
of goods to other ports and "topping off" could be avoided for the same
reason. The above factors substantially reduce the costs of shipl:)ing per ton
and when combined with the other benefits and compared to the project costs,
show that this project is justified and needed. Chapters IX and X in the
explain the derivation of the benefits and the pro~ect justification. The
need for this project has been addressed throughout the documentation -- from
the 1980 Feasibility Report and Environmental Impact Statement, through this
Final GDPI and Final Supplemental EllS. ~’~ large percentage of the contents of
these documents have been devoted to demonstrating need and economic
justification for this project. The benefit to cost ratio of 2.0 : 1.0
indicates that the project is current.].y needed and justified,

b. C__o.m_.m._e...n..~: "The Corps anticipates that the San Francisco Bay to
Stockton Ship Channel deepening project is to be completed in 1987, according
to Mr. Welsh. Stockton is less than 50 miles south of Sacramento and may
compete with the Sacramento channel for deep-draft traffic. The DGD~I states
(page IX-I) that f~ thorough discussion of the methodology and procedures used
in deriving the navigational, benefits was presented in 3uly 1980.’ lhe ].980
document said of the Stockton channel: ... only limited construction has been
accomplished on this project pending completion of evaluation of the Stockton
channel.’ (page 14) In light of the recent completion of 3 out of 4 contracts
on the Stockton Channel, this statement is no longer valid. The U.S. Water
Resources Council’s Economic and Environmental Principals and Guidelines For
Water Resources and Related Resources ][mplementatior~ Studies state that ...
in the final delineation of the economic study area for a given (Deep.- Draft
Navigation) improvement, there should be adequate d:i.scussion of the trade area
relative to adjacent ports and any commonality that might exist.’ Neither the
1985 nor the 1980 document adequately addresses this point."

.R.e~s#,o__n...s._e_: The use of intermodal transportation of goods to the Port of
Stockton (as well as Bay area ports) has been exam:i.ned in the 1980 Feasibil~.t.V
Report. Page 21. of the 1980 report discusses this topic and conc].udes that
"’l"ransporting commodities to either the bay area or the Port of Stockton would
increase transportation and handling costs by at least $5.00 per ton."
~ppendix 1 pages D-7 through D.-8 of the same report discusses this alternative
in greater detail, It concluded that a savings of $2.00 per ton in ocean
transportation costs would result in the use of the 35 foot Stockton Channel
over the current 30-foot Sacramento Channel. ’This cost savings figure would
be more than offset, however, b.v the increase in transportation and handling
costs of at least $5.00 per ton due to intermodal transportation. Given
this information and the figures showing that the 35-foot Sacramento Channel
has been shown to be economically justified over the current 30-foot Channel
- it is clear that the 35-.foot channel is a superior alternative to
intermodal transportation of goods to the ~5-foot Stockton Channel.
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The comment also raises the point regarding inclusion of adjacen~ ports in
the discussion of the project’s trade area. The 1980 Feasib:[lity Report does
adequately address this point. Appendix 1, Section B is entirely devoted to
Lhe Resources and Economy of Lhe shudy area. It is true %hat hhe Stockton and
Bay area por%s ~ere no~ directly included in the s%udy area. This is mainly
due Lo ~he facL LhaL Lhe porLs are no~ really in direcL compeLiLion wiLh one
another. Each port was developed and desEgned around ~-ts own trade area so
LhaL iL could handle iL’s own impor~anL commodJ.Lies. San Francisco for
example haoles mainly containerized shipping. S~ock~on and Sacra~ento do
someLimes handle similar commodiLies, buL Lhe area of origin is d:[fferenL, and
s~orage facilities a~%J space are not available a~ either port ~o handle ~he
combined quanLiLies of goods economically, The Lwo por~s are currenLIy viable
w[~h 30-foo~ channels w[~hou~ econo~ic dare,age to one another. As d[scussed in
Lhe above commenL "a", an ana].ysis was conduc-Eed using in~ermodal
transporLation ~o the 35-foot S~ock~on Por~ versus the 30.-foot Sacr’amen~o
Channel (1980 FeasibiliLy ReporL, Qppendix 1, pps. D-7 - D-8). The analysis
concluded Lha~ ~he cos~s o-F $5.00/ton versus benefits of $2.00/ton does no~
jusLify Lhe use of Lhe 35--foo~ SLockLon Channel for Lhe shipmenL of goods
originally destined for shipment ou~ of Sacramento’s 30-foot channel.

Similar commenLs were raised by The Resources Qgency of CalifornJ.a, ~he Ci~y
and CounLy of San Francisco, and the AssociaLion of Bay Area Government in
response Lo ~he DrafL Feasibility Repor’L (1980). Responses ~o ~hese commen~s
were published in ~he 1980 Feasibility Report on pages 62-63 and 68--69.

c. ~.92~_e.~.E~.: "l~eiLher ~he DGDPI nor Lhe SEIS considers Lhe hydro].ogic
e’Ffects of a submerged sill if further salin~Ly s~udies i~ica~e tha~ such a
sLrucLure J.s needed. The U,S, Fish and Wildlife Service, in cooperaLion and
concurrence wiLh Ehe California Depar~men~ of Fish and Game, sta~ed in i~s
1980 repor~ on fish and wi].d].ife resources pursuanL Lo Lhe Fish and Wildlife
CoordinaEion ~c~ re].a~ive to tl~e Sacrame~TEo River Channel EhaL given
addiLional information on Lhe probable effects of a submerged siii on such
phenomena as the Oel~a’s nu~rienL zone and Lhe movemen,~s of aqua~ic organisms,
iL is conceivable Lha~ Lhe d:i.sadvanLages Lo fish and wi].diife resources
assignable Lo the submerged sill migh~ be judged ~o outweigh ~he benefi’Es ko
be gained by all inLeresi:s through resLora~ion of sallnJ.~y levels Lo Lhe
pre-projec~ condition’ (page ii). The repor~ recommended ~ha~ 3 s~eps be
~aken b~ ~he Corps prior ~o &ns~a11&ng a sell:

a) Funding of a special sLudy by the Fish and Wildlife Service ~o
ascertain ~he probable impacLs of such a s~ruc~ure on fish and wildlife
resources,

b) full a~ equal consEderaLion o£ Lhe recommenda~&ons of ~he F$sh
and Wildlife Service, based on the said sLudy, in arriving a~ a decision
concerning Lhe advisabiliLy of consLrucLing Lhe submerged si].l;

c) preparation of a supplemental Environmental Impac~ S~atemen~
addressing cons~rucLion of Lhe submerged sill and incorporaLing Lhe
informa~ion obEained from said study.

These recommendations were noL addressed in ~he DGDM or in Lhe SEIS; Lhe
documents give no indication tha~ such s.~udies will be conducted if a salini~y
problem arises."
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Res2,o_n.s..e_: Q salinity monitoring program is being established in
cooperation with the U.S. Bureau of Reclamation and the California Department
of Water Resources to define whether or not there is a salinity impact due
the project. The submerged sill is only one of several alternatEves being
considered as a possible mitigative technique should an impact be defined.
The Corps wJ.].! study the sill and other possible alternatives during final
design and consEruction of the project. The salinity criteria established by
the State Water Resources Control Board in Decision 1485 will not be violated
as the CVP/SWP releases will be made (if necessary) to ensure compl~ance. If
an impact is defined the Corps wi].l mitigate utilizing the selected
alternative, The selected alternative would only be implemented after
approval and certification of all necessary additional design and
environmental documentation. The approval process would include public review
bw all interested parties as with all environmentally significant issues.

f.. Comm~,o~: "No surveys have been released on the upper portion of the
project area for endangered and cardidate species even though critica].
habitats for several such species have been ~dentified on the lower portion
of the Sacramento-San 3oaquin Channel (SEIS, page 41). In order to preserve
a disposal site, an alternative site must be chosen. It would be prudent to
identify the habitat of endangered and candidate species and potential
alternative disposal sites before the project is authorized for construction."

~.~p_~.~.: Qn Endangered Species Biological Data Report was completed bw
consultants for the Corps in September, 1985. ’This report (and addendum) are
inc].uded with the Final SEIS. Page 7 of the report details the field studies
and states "Field surveys of the selected portions of the study area were
made on numerous occasions during the months from November 1984 through
~ugust 1985. The surveys were conducted as appropr{ate to the plant or animal
species being investigated. The entire study area was generally surveyecl by
car and on foot in February, 1985 and by boat in 3une, 1985 to :ident{fy
potent{al important habitats, specifically, high quality wetland, riparian,
and sand dune habitats. Ground surveys were made to check all of the known
species ].ocations and to identify other potentially important areas."
addEt{on, the Corps has prepared a Biolog{cal Assement as requEred by Section
7(c) of the Endangered Species Qct (16 USC 1533). The B~ used the
information comp{led in the consultant’s Endangered Species Bio].ogical Data
Report and recent information provided by the U.S. Fish and Wildlife Service
Endangered Spec{es Ofi=ice (ESO), to conclude that "...formal consultation
pursuant to Section 7(c) of the Endangered Species Qct is not necessary."
Th{s is due to the Fact that the ESO prov{ded a Revlsed l...{st of Endangered
and Threatened Species to the Corps on December 20, 1985. The revised l:i.st
{ncluded only the Salt Marsh Harvest Mouse as being potentially effected by
the project at Dredged Material Disposal (DMD) Sites $21 and $35, As stated
in the BQ on page I "Project boundaries were realinged for DMD sites 21 and
35 to avoid permanent impacts to existing wetlands, much of, but not a].l of
whEch contain known and potential salt marsh harvest mouse habitat. Tl~ese
wetlands wi].], not be used for DMD disposal.. Contract plans and
specifications ~ili require ’that the wetland on DMD site 21 be entirely
avoided." The BQ indicates that temporary impacts may occur at site $35 due
to d{scharge and outlet p{pes crossing the wetlands, but the impact should be
minimal and will be coordinated with the ESO to ensure that only the least
environmentally sensEt{ve areas are affected. For -Further inFormation
regarding Endangered Species, refer to the above mentloned reports attached
to the F{nal .......
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e, _C_o...m...m...e...n_it:: Dr~dg~.~d material will be contained by dikes (DGDM, pp VII-
23 through VII-25) to prevent toxic heavy metals from washing into the river.
The Corps found, in its Dredged MaterEal Research Program conducted i;rom 1973
to 1978, that spoil disposal on well.-drained upland sites can lead to an
oxidizing, acid[c environment which is conductive to the leaching of
contamEnents, particularly heavy metals. Samples of materEals dredged from
the project area show levels of cadmium, chrom[um, copper, lead and mercury
above the 1984 EPQ acute criteria (SEIS, page ~4). Some 5nvestigation into
the fate of these metals, should they leach into the groundwater table, should
be executed before project authorization."

~A.~£.£.#.~" The DGDM on pages VII-2~ through VII-25 does 9~~ state that the
d~sposa], of dredged material in containment d:i.kes is to "prevent toxic metals
from washing ~nto the r~ver." The d~sposal s~tes have been designed us[ng
acceptable methods as the most economically effEc&ent and envEronmentally
sou~ method of containment for disposal of dreclged mater&al. The pages
l~sted above En the DGDM outlEne the methodology and references ut&l~zed En
the design of these dredged meter~al dEsposal sEtes.

S~nce the publicatEon of the DGDM, examination by experts at the Corps
Waterways Experiment Stet~on (YES) Dredged MaterEal Research Progr’~m of the
prior elutrEate tests results presented En the Draft GDM EndEcated that there
were some procedural errors in the analysis of the samples. These errors
likely led to results &ndJ.cating concentrations of parameters that were much
h~gher than ~s actually present in the project area, In l~ght of th[s, The
Corps has desEgned an extensive elutrEate/modifEed elutrEate testing program
~hich ~ill be completed in mid 1986 to retest these and other parameters. See
response to comment "d," receEved from the Ca].ifornia Regional Water ~ua].ity
Control Board Central Valley Reg[on, dated October 21, .1985 ~or more
Enformation on thEs Essue,

14. Comments received from the San Francisco Bar PElots, dated November 21,
1985.

a, ~.£.~).q~@.£..~.’ "We urge the bends ~n the reaches from m:i.le 18.6 to the port
be expanded to accepted des[gn spec[fEcat[ons cons[s-tent w[th the econom[es
~nvo].ved."

~.#~..E£.£.~.#.: The bends 5n the man made portion of the channel (m~le 18.6 to
the port) will be widened ’From 200 to 250-feet. Th~s &ncrease [n wEdth is
consistent with the economic cons:i.derat~ons as well. as being an acceptable
des ign.

b. £#93~&P_&: "We appreciate the Port’s posEr&on with respect to fu~&ng
and support a two phased constructEon schedule. For safety we also endorse
their consEderatEon of special operating restrEctEons or measures ~n the
~nter~m per&od after deepen[ng and prEor to w~den[ng."

~.~.~.E£.[).#~.: Concur. We will work wEth the PElot’s QssociatEon, the Port of
Sacramento, and the Coast Guard to develop any special operat[ng restr[ct[ons
necessary after deeper~Eng, but prEor to wEden~ng.
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DESI’.GN MEMORANDUM NO. I
SACRAMENTO RIVER DEF.P WA"I’ER SHIP CIi(~NNEI_

COMPiEN’I’S OF SACRAMENTO SHIP CHANNEl... PILOTS

COMMENTS FROM FEBRUARY 1985 IN’T’ERVIIEW

The Sacramento Ship Channel Pilots were contacted by telephone on February
2, 1985, through February 28, 1985. The Pilots were informed of the changes
to the project since the Feasibility Report was published and asked for their
comments. Their opinions are summarized and reported below.

Captain Bob Atthowe was contacted on 2 February 1985 and expressed
enthusiasm for the proposed channel widening and deepening, lle indicated the
proposed project would facil~tate the passage of the larger vessels that are
now calling at the Port and expressed a concern about two problem areas.
First, he indicated that prevailing crosswinds near" the Cache Slough Ferry at
the entrance to the manmade reach were a problem and vessels had to increase
speeds in this vicinity to compensate for the winds. He stated that channel
pilots had to move crabwise 2 to 3 degrees off course to compensate for
preva.i.ling winds between Rio Vista and Cache Slough. Second, Captain Atthowe
indicated that the Rio Vista Bridge crossing and the approaches to it were the
most significant navigation problems along the channel. Fie noted that the
channel is only about 25 feet deep at MLLW in the v~cinity of Rio Vista and
ships can only navigate this area at high tides,

Captain Atthowe suggested that the channel be widened at least I00 feet
from the turning basin to two miles downstream. He also recommended
"rounding" of curves upstream from Steamboat Slough, at lights 60 (Channel
Mile 26) and 70 (Channel Mile 36), and at Channel Mile 42 to facilitate
passage of ships longer than 650 feet.

Captain Ken .Hulme was contacted by phone on 14 February 1985 and stated
that a vessel with a lO0-foot beam or less can safely navigate the existing
channel. However, he noted that bank suct.i.on occurs at "Foland’s Landing (CM
6.2), and (even at full power) maximum vessel speed heading upstream in the
manmade channel is 3.5 knots. The Speed restriction is due to the Venturi
ef’Fect (wave) caused by the restricted channel. These problems could be
minimized with the proposed channel improvements.

Captain Hulme recommended that the navigation aids be spaced closely
together on the manmade portion of the channel (currently 2 miles apart). Fie
stated that it was difficult to locate the beacons on a rainy night and
difficult to kno~ if the vessel deviates from the channel centerline.

Captain Sam Davies (a pilot on the channel since it opened in 1963) was
contacted on 28 February 1985 and indicated two major problem areas: the
shoaling at Rio Vista and the difficulty in maneuvering through the 20 degree
turn in the manmade channel. Captain Davies did not have any recommendati.ons
concerning the channel.

Captain Carl Bowler was contacted on 28 February 1985 and expressed his
concerns and recommendations in four areas. Captain Bowler stated that the
proposed 250--foot width for the deepened channel isadequate, a.lthough he
would prefer a 300-foot width in the manmade portion of the channel. He
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advised that deepening the channel without increasing the width would make the
larger vessels moredifficult to control.. Also, he thought the long turn
before entering the turning basin is the most difficult bend for the larger
vessels since the bow obscures vision He recommended initiation of the
proposed project and widening the 20 degree bend near Beacons 69 and 70 (CM
35.0). Another area of ,concern is the reach near the Rio Vista Bridge.
Captain Bowler stated ’that it is dif:ficult navigating in the reach due to the
continual shoaling problem (currently 2a feet deep). When nav.igating
downstream, shoaling on the right edge of the channel and adverse currents
make it difficult to stay in the center of the channel. For a vessel heading
upstream, navigation is even more difficult, o This difficulty is due to the
turn downstream of the Rio Vista Bridge. "[he longer ships have not fully
straightened their course prior to heading into the bridge. -Radical rudder
movements must be made due to this shoaling problem. Captain Bowler,
recommended that the Corps consider widening the channel near the bridge to
act as.a sediment ,trap. Visibil:i.ty is often poor due to fog between
Collinsville and Rio Vista; thus., the location with respect to the ~hannel
centerline of a moving :vessel is hard to determine and. maintain. Captain
Bowler stated that besides the fog, the fishermen along or in the channel make
it difficult to find the beacons on radar. He recommends that more
navigational aids be placed along the channel. Captain Bowler stated that
cross currents and fog~ in the reach from Avon to New York Slough complicate
navigation, but no major problems exist. He recommends that the guidelines
established be used to determine channel width with additional navigational
aids placed along the channel with a marked anchorage point near New York
Slough.

A-.26
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DESIGN MEMORANDUM NO. i
SACRAMEN’FO RIVER DEEP WATER SHIP CHANNEl...

SACRAMENTO SHIP CHANNEL PILOTS QUES’]"IONNAII~E
~[ANUARY 1986 INTERVIEW OUES’I"IONNAIRE

The Sacramento Ship Channel Pilots were again contacted by telephone on
~[anuary 8, 1986, through :January 13, 1986. The Pilots were informed of the
changes to the project since the draft GDM was published and were then asked
the following questions. The pilots responses are on the following pages.

I. Do you Foresee any problems with the two-phase approach to construction?

2. Are there any specific locations where there may be problems for the
larger ships without a wider channel during ’the time between deepening and
widen:[ ng?

3 a. How common is it for incoming ships to take on salt water as ballast and
then discharge this ballast at ’the Port when the ship is loaded?

b. What measures could be taken to correct this in light of salinity
problems at the Port? Example" Recycling with brackish water before
traveling up to the Port.

4, Are the navigate.on aids adequate? If not, are there speci.fic locations
where aids need to be placed?

5. Is there a need for any measures/actions to be taken to insure better
safety between the deepening and wideni~ig phases? Examples: Day-only travel,
speed restrictions, restrictions due to weather" conditions, etc.

6. What are the -trends in ship sizes? Will the delay in wJ.dening cause
delays in use of newer, larger ships?

7. How long have you been a pilot on the Sacramento Ship Channel?

Q-.27
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CAPT BOB ~TFTHOWE i/8/86

i. No. The problems will. depend on the size of the ships. He feels that the
width of the channel will limit the size of the shJ.ps anyway.

2. The two upstream curves wJ.ll still be a problem for longer ships even at
the increased w~.dth.                   ~

3. ]"his practice is very commor~ for the woodchip vessels, When these ships
are empty, they are so buoyant that the rudder and propeller are out of the
water so they need the ballast to get to the Port. "[he Port has recent].y
(last 3-5 years) requested sh~psto d~scharge the salt water a~ then take on
brackish water ~n the Pittsburg area before heading upstream to the Port. The
number of woodch~p vessels has decreased significantly ~n the last few years,
so it is hard to determine how well this practice has worked.

4." The Coast Guard took out 28 a.~(.is.-to.-navigation downstream ol~ the manmade
channel 4 years ago. He feels that the light 1 to 1-1/2 miles downstream of
the R~o V~sta Bridge should be replaced a~ also one in Cache Slough.

5. They are currently tryJ.ng to get the Port to limit ships above a certain
size to daytime travel.

6. Ship sJ.ze is getting larger.

A-.28
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¯CAP’[ SAM DAVI[ES 1/9/86

I. No safety problems but the sides of the channel may slough in before
widening does occur,

2. Hard to say. It depends on the size of the ships using the channel.

3. 11 common practice with wood chip vessels since they started coming to
Sacramento in 1968. If the ships did not have some sort of ballast, they
would be hard to control and keep in the channel. It would take at least 8
hours to pump the ballast out and another 8 hours to pump freshwater back on.
The newer sh~ps can pump off and pump on without anchoring but not many
these call at the Port. They discharge about 20,O00=tons of salt water- at the
Port.

4. Feels aids-to-navigation are adequate.

5, No.

6. Ships are still getting larger toward Panama size. Staged approach will
not delay use of newer, larger vessels. ’The larger vessels w£11 not come to
Sacramento until the downstream channels are deepened.

7. Capt. Davies has been a pilot for 26 years and on the Sacramento Ship
Channel since it opened in 1963.

A.-29
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CAPT GEORGE JAHN            i/9/86

i. He is concerned that shoaling areas will fill in between the time that
deepening is completed and the time that widening is completed. He also
stated the side cuts on the manmade channel tend to slip into the channel,
creating a "bathtub" effect. ’The width of the channel, therefore, is reduced
from 200 to 150 feet.

2. No specific problems.

3. A common practice to use salt water as ballast. The pilots make sure
ballast is dumped in the San Francisco Bay. If the ships still need ballast
to be able to fit under power lines, bridges, etc., they fill, w.i.th brackish
water. I~nother solution might be to have the ships pump salt water into a
holding tank at the Port.

4, Need more aids on the long curve just before the Port. The long curves
are harder to maneuver than shorter, sharper curves.

5. The larger ships should always be limited to dayl~.ght travel, not just
during the improvement project.

6. Ship sizes are getting larger but they cannot get much larger than the
largest used today due to the limitations of the world’s ports.

7. Has piloted on the Sacramento Ship Channel since it opened in 1963.
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CAPT CARTER 1/9/86

I. Does not anticipate any problems. ,.

2. None.

3. Was more prevalent in the past with wood chip ships. The pilots are
instructed to dump saltwater in .the San Francisco Bay before heading
upstream, If they need ballast to get upstream, they pick up brackish water
along the way if conditions are favorable (no wind, weak currents, etc.), If
unfavorable conditions, they must anchor to pump water" on board.

4. Need more lights between Tolen’s Landing and light 18.1i9, ~ince existing
lights are far apart.

5. Day-only travel should be ,instituted for the larger ships anyway, not just
for the project.                .

6. The ship sizes are getting larger, over 600 ,feet long. Maximum size is
750 feet long. Ship size will be limited by channel size and the overhead
c learances.

7. Has been a pilot on the Sacramento Ship Channel since 1979.
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CAPT SPRY         1/10/86                                               O,

1. No. Does not see any problems with the staged construction approach.

2. No.

3. It was a common practice par.ticularl}! with the wood chip ships. The}/ will
not be able to do this an}!more. ’The Coast Guard had a meeting with the pilots
and port representatives on 18 December 1985 where the}! stated that no ballast
water will be dumped at the por.ts unless the ports provide holding tanks.

4. Aids are adequate.

5. No.

6. Ships getting bigger. The maximum si.ze to get to Sacramento is 750 feet.
Currentl}!, average size is around 620 to 660 feet.

7. Has been a barge pilot for 20 }/ears and cer.tified ship pilot for 18 months.
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CAPT CARL BOWL.F_R 1/13/86

I, No. Supports this approach since it will help out the Port financi.al.ly.

2. No problems that can be foreseen since the two curues will be Widened in
the fi.rst reach during the deepenin(.~ phase.

3. Yes. Ballast is taken enroute to San Francisco. Sometimes discharge this
ballast in the S.F. Bay before going upstream. The larger the shEp, the
higher the ship. Not only do they need the ballast for better control of the
ship but also to get it under bridges, etc. Time to take ba].last on and off
would make it uneconomical for ships to go to Sacramento.

4. Positions and numbers need to be reviewed and revised. Pilots and Coast
Guard had meeting the week of 5 January to d.~scuss. They w~ll be taking care
of this themselves.

5. ThEs is something that should be considered but is hard to determine right
now. Many factors are involved, and this ~ssue should be looked at after the
channel is deepened and the pilots have had some experience on the new channel.

6. Trends in ships are getting bigger. Delay in widening w~ll limit the
larger ships. Depth and width control size of ships coming to Sacramento.

7. A pilot on the Sacramento Sh~p Channel for 7 years and a Bay pilot for i0
years.
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GENERAL DESIGN MEMORANDUM
SACRAMENTO RIVER DEEP WATER SHIP CHANNEl..

INDEX TO LETTERS CONTAINING CO~IFNTS

Letter Number

I. Comments of Federal Agencies
a. U.S. Department of the Interior, Fish and Wildlife Service,

Office of the Secretary A.-I
b. U.S. Environmental Protection Agency, Region IX A-2
c. U.S. Department of Commerce, National Oceanic and

Atmospheric Administration, Office of the Administrator A-.3
d. U.S. Department of the Interior° Bureau of Relcamation,

Mid-Pacific Regional Office A-4
e. U.S. Department of Commerce, National Oceanic and

Atmospheric Administration, National Marine Fisheries
Service, Southwest Region A-5

2. Comments of State Agencies
a. California Regional Water Quality Control Board - Central

Val ley Region A.-6
b. California Department oi-~ Fish and Game A-.7
c. The Resources Agency of California, Department of Water

Resources A-8

~. Comments of l_ocal andAgencies Organizations
a. ]’he Planning and Conservation League Q--.9
b. Port of Sacramento A-lO
c. The Bay Institute of San Francisco A--II
d. Coblentz, Cahen, McCabe and Brewer, Attorneys at Law A.-12
e. National Wildlife Federation Q-13
f. San Francisco Bar Pilots A-14

A-34

C--091 021
(3-091021



@ UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY

PACIFIC SOUTHWEST REGION
BOX 36098 o 450 GOLDEN GATE AVENUE

SAN FRANCISCO, CALIFORNIA 94102
(415) 556-8200

ER 85/1378

Colonel Wayne J. SchOll
District Engineer’, Sacramento District
U.S. Army Corps of Engineers
650 Capitol Hall
Sacramento, California 95814-4794

Dear Colonel Scholl :

The Department. of the Interior has reviewed the Draft Supplement to the
Final Environmental Impact Statement (DSEIS), Sacramento River Deep Water
Ship. Channel, Sacramento County, California. The following.comments are
pr6vided for your use and consideration when preparing t~e final document.

General Comments

The DSEIS addresses the opportunity to enhance wetland habitat on Sherman
Island. We recommend that this mitigative measure be included as part of
the project plan. Since there is a Federal cost limit of $400,000, the
plans determining the amount of habitat that may be improved should be
closely coordinated with the U.S. Fish and Wildlife Service (Service) and
the California Department of Fish and Game. The Service has previously
provided their recommendations to you in the form of a Draft Supplemental
Fish and Wildlife Coordination Act Report (Page A-20, Draft General Design
Memorandum Appendices to DSEIS). We believe that the detailed plans for
this enhancement feature could be developed during advanced engineering
and design studies.

Summary Comments

We believe that the DSEIS adequately discusses fish and wildlife resources
of the project area, impacts of the project on these resources, and mitiga-
tive measures to compensate unavoidable impacts.

We appreciate this opportunity to provide review comments on this DSEIS.

Since ~ly,

.~~
Patricia Sanderson Port
Regional Environmental Officer

cc: Director, (w/original incoming)
OEPR

Reg. Dir., FWS
A-1
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"~ ~°~" REGION IX
215 Fremont Street

San Francisco, Ca. 94105

OCT2 8 1985
Colonel Wayne J. Scholl
District Engineer
U.S. Army Corps of Engineers
Sacramento District
650 Capitol Mall
Sacramento, CA 95814-4794

Dear Colonel Scholl:

The Environmental Protection Agency (EPA) has reviewed
the Draft Supplemental Environmental Impact Statement (DSEIS)
titled SACRAMENTO RIVER DEEP WATER SHIP C~ANNEL. We have
the enclosed comments regarding this OSEIS.

We have classified .this DSEIS as Category EC-2, Environmental
Concerns - Insufficient Information (see attached "Summaryof
Rating Definitions and Follow-Up Action"). This DSEIS is.rated
EC-2 because of water quality concerns. The classification
and date of EPA’s comments will be published in the Federal
Re@ister in accordance with our public disclosure responsibilities
under Section 309 of the Clean Air Act.

We appreciate the opportunity to review this DSEIS. .Please
send three copies of the Final Supplemental Environmental
Impact Statement (FSEIS) to thisoffice at the same time it
is officially filed with.our Washington, D.C. office. If

’you have any questions, please contact Roberta Blank, Federal*
Activities Branch, at (415) 974-8187 or FTS 454-8187.

Sincerely yours,

Enclosure (i page)

A-2
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SUMMARY OF RATING DEFINITIONS AND FOLLOW-UP ACTION*

Envirormental Impact of the Action

LO--Lack of Objections
The KPA review has not identified any potential enviror~nental impacts requiring
substantive changes to the proposal. The review may have disclosed opportunities
for application of mitigation measures that could be accomplished with no more than
minor changes to the proposal.

EC--Envirormental Concerns
The E~A review has identified enviror~ental impacts that should be avoided in order
to fully protect the environment. Corrective measures may require changes to the
preferred alternative or application of mitigation measures that can reduce the
environmental impact. EPA would like to work with the lead agency to reduce these
impacts.,

EO--Enviro~menta ] Ob)ectibns
The EPA review has identi£ie~ significant enviror~ental impacts that must be avoided
in order to provide adequate protection for the enviror~ent. Corrective measures may
require substantial changes to the preferred alternative or consideration o£ scme
other project alternative (including the no action alternative or a new alternative).
EPA intends to work with the lead agency to reduce these impacts.

EU--Enviro~nentally Unsatisfactor~
The EPA.review has identified adverse environmental ".L~pacts thit are of sufficient
magnitude that they are unsatisfactory £rcm the standpoint of p~blic health or
welfare or envirormaental quality. EPA intenQs to work with the lead agency to reduce
these impacts.. If the potential unsatisfactory impacts are not corrected at the final
EIS stage, this proposal will be recc~T~ended for referral to the CEQ.

Adequat~y of the Impact Statement

Category l--Adequate
EPA believes the (]raft EIS a~equately sets forth the enviro~nental impact(s) of
the preferred alternative anQ those of the alternatives reasonably available to the
project or action. No further analysis or data collection is necessary, but the
reviewer may suggest the addition of clarifying language or information.

Cate0ory 2--Insufficient Information
The araft EIS does not contain sufficient information for EPA to fully assess
enviror~ental impacts that should be avoided in order to fully protect the enviror~ent,
or the EPA reviewer has identified new reasonably available alternatives that are
within the spectrum of alternatives analyzedin the draft EIS, which could reduce
the enviror~nental impacts of the action. The identified additional information, data,
analyses, or discussion should be included in the final EIS.

Category 3--Inadequate
EPA does not Delieve that the draft EIS adequately assesses potentially significant
enviror~ental impacts of the action, or the EPA reviewer has identified new,
reasonably available alternatives that are outside of the spectrum of alternatives
analyzed in the draft EIS, which should be analyzed in order to reduce the
potentially significant environmental impacts. EPA believes that the identified
additional information, data, analyses, or discussions are of such a magnitude that
they should .have full public review at a draft stage. EPA does not believe that the
draft EIS is adequate for the purposes of the NEPA and/or Section 309 review, and
thus should be formally revised and made available for public ccm~ent in a supplemental
or revised draft EIS. On the basis of the potential significant impacts involved,
this proposal could be a candidate for referral to the CEQ.

*Fr~u: EPA Manual 1640 Policy and Procedures for the Review of
Federal Actions Impacting the Enviror~ent
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Water Quality Comments

Additional commitments for mitigation to protect water quality
should be provided in the FSEIS, as follows:

i. It is unclear in the DSEIS discussion of increased flows
and the firm yield whether or not increased flows would
be used to meet the salinity standard. The FSEIS should
include a definite commitment to meet the salinity standard
and describe the mitigation methods that will be used.

2. The leachate from the dredge spoils should be further
addressed in the FSEIS. The DSEIS assumes that zinc
will be the only probable cause for water quality degradation.
Constituents other than heavy metals should also be
considered (i.e, pesticides). Plans for monitoring of
leachate and a mitigation commitment should be included
in the FSEIS.
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
Washington. O.C, 20230

OFRCE OF THE ADMINISTRATOR

October 28, 1985

Wayne J. Scholl
Colonel, Corps of Engineers
Department of the Army
Sacramento District
650 Capitol Mall
Sacramento,. California 95814

Dear Mr. Scholl:

This is in reference to your draft environmental impact statement for
Sacramento River Deep Water Ship Channel Project. ~Enclosed are conments from
the National Oceanic and Atmospheric Administration.

We hope our comments Will assist you. Thank you for giving us an
opportunity to review the document.

Sincerely,

David Cottin~_n~ .
¯ .                            Ecology and CoNservation Division

Enclosure~

A-3
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~ UNITED STATEs DEPARTMENT OF COMMERCE
’ / ...... . ~o~" ~National Oceanic and Atmospheric Administration

: ¯ ¯ N,~,TIONAI OCEAN SERVICE
Washington, D.C. 20230

N/MB 2 : CMS
October 25~ 1985

PP2 - David C ~ttin a /TO: . ~ : .
FROM: N - Paul M. WoI~L~’[~

SUBJECT: DEIS 8509.03 - ~a;cra~ento River Deep Water Ship
Channel Pro3 ectl/

The subject DEIS has been reviewed within the areas of the
National Ocean Service’s (NOS) responsibility and expertise,
and in terms of the impact of the proposed action on NOS
activities and projects.

Geodetic control survey monuments may be located in the
proposed project area. If there is any planned activity
which will disturb or destroy these monuments, NOS
requires not less than 90 days notification in advance of
such activity in order to plan for their relocation. NOS
recommends that funding for this project includes the cost
of any relocation required for. NOS monuments. For further
information about these monuments, please contact Mr. John
Spencer, Chief, National Geodetic Information Branch
(N/CGI7), or Mr. Charles Novak, Chief, Network Maintenance
Section (N/CGI62), at 6001 Executive Boulevard, Rockville,
Maryland 20852.
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United States Department of the Interior
BUREAU OF RECLAMATION

MID-PACIFIC REGIONAL OFFICE
2800 COTTAGE WAY

SACRAMENTO, CALIFORNIA 95825

IN REPLY NOV 5 ~
REFER TO: MP-780

Colonel Wayne J. Scholl
District Engineer
Sacramento District Corps of Engineers
Attn: Civil Desiqn Section D
650 Capitol Mall
Sacramento, CA 95814

Dear Colonel Scholl:

This letter is to transmit to you our comments on the "Draft

General Design Memorandum and Supplemental Environmental Impact

Statement for the Sacramento Deep Water Ship Channel." If you

have any questions, feel free to contact Mr. Robert Schroeder of

my staff at (916) 978-4923.

Sincerely,

E PH1LLIP SHA~,vE, CHIEF
DIVISION OF PLANNING & $ECHNICAL SERVICES

Attachment

A-4
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Comments on "Draft General Design Memorandum
and Supplemental Environmental Impact Statement

for the Sacramento Deep Water Ship Channel"

Page V-7, next to last paragraph - The statement that "the impact was
considered not negligible" is a subjective opinion and should not be
stated here. Later studies show that this is not true.

Page V-7, last statement - It was not shown anywhere in the document
that the total salinity in the Delta remained constant. This is not a
logical conclusion from the data presented here.

Page V-10, last paragraph - Salinity increases resulting from deepening
the ship channel are downplayed before the studies on the impacts are
presented.

Page V-11, second paragraph - How do you justify that "the physical
model tests are the most reliable indicator of project deepening
impacts?"

Paqe V-13, last paragraph - The statement "the measured impact of 16% at
4480 cfs exaggerates the project impacts" is unsubstantiated and undocu-
mented.

Page~V-13, last paragraph - Decreases in salinities at~some stations do
not offset violations of salinity standards at others for the CVP and
SWP.

Page V-15, second to last paragraph - The statement that the Corps’
physical model is the best tool for analysis of potential impacts is
extremely subjective, undocumented, and should be eliminated.

Page V-15, last paragraph - First three lines are incorrect. Impacts
were olearly delineated and defined in DWR studies.

Page V-16, paragraph 2 - Has the proposed sill been documented to be
environmentally sound?
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
Southwest Region
3150 Paradise Drive
~iburon, CA 94920

December 4, 1985 F/SWR33 :JRB

Colonel Arthur E. williams
District Engineer
Sacramento District ~
Corps of Engineers
650 Capitol Mall
Sacramento, CA 95814 ¯

Dear Colonel Williams:

The National Marine Fisherles Service reviewed the )raft
General Design Memorandum and Supplemental Environmental Impact
Statement for the Sacramento River Deep Water Ship Channel
project (August 1985).- Although the comments herein are well
after the response deadline of October 28, your staff requested
late comments for their consideration. Thank you for the
opportunity to participate in this planning process.

Sincerely yours,

~Uames R. Bybee
Environmental Coordinator
Northern Area Office

Enclosure: (i)

CC: SPD, Gen. Palladino
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ATTACHMENT

Re: Draft General Design Memorandum. and Supplemental Environmental Impact
Statement for the Sacramento River Deep Water Ship Channel (August 1985)

The effects of disposing dredged material on wetland habitats appears to
be described well. Considerable discussion relates to the effects of the
wetland losses and the mitigation proposed to compensate for those losses.
However, if it is determined subsequently that the mitigation still is
inadequate, we would discourage the loss of aquatic areas important to fish
resources if mitigation requires filling these areas to create wetlands.
Further examination of potential sites would be needed to address this concern.
We encourage the creation of new wetlands, but prefer that these habitats be
created by altering the elevation of existing upland areas.

We note with concern that the impact of new dredging on benthic habitats
is not addressed. By thi~ we mean the bottom substrates on each side of the
existing ship channel that have never been~dredged. A rough estimate (based
on a five-foot cut and a side slope of 4 horizontal to 1 vertical) indicates
that about 150 acres of soft mud and sand substrate would be altered by
dredging and subsequently maintained by further dredging. The EIS should
discuss the areal extent of the impact, the in-faunal organisms that are
expected to occur in these substrates, and the effect of permanently modifying
these habitats. Past studies indicate that bottom-associated organisms such
as amphipods (Corophium sp.) and midge larvae are consumed by young striped
bass. i/ We suspect the same to be true for young salmon migrating and
feeding in these areas.

A clear description of the water depths to be increased is lacking. For
instance, it would be helpful to know the areal extent of habitat at 0-5, 5-10,
10-15, 15-20, 20-25, and 25-30 feet (MLLW data) that would be modified.
Although these depth ranges are subjective, they could help assess.the potential
impact of altering these strata on Corophium populations in the project area.

The schedule of in-water work may be included in the EIS, but it was not
apparent in our cursory review. Intensive studies have occurred in the Pacific
Northwest of effects of entraining small salmon in hydraulic dredge suction/
cutter heads. It is known that there ~s some entrainment. This impact or
measures to minimize the impact is not discussed.

Our final comment relates to the potential intrusion of higher salinity
water into the delta reaches. Although the topic is discussed extensively,
proposed remedial action (should intrusion indeed be an impact requiring
mitigation) is vague. .An underwater sill is suggested, but its location,
elevation, and construction are not discussed. In fact, the EIS leaves the
issue open to subsequent interpretation that increased salinity in thedelta
could be that of increased ballast discharges from ships and, perhaps, not
intrusion; therefore remedial action would not appropriate. Perhaps this
reasoning appears somewhat skeptical but it illustrates the need for a more
thorough plan to acknowledge and correct saltwater intrusion impacts.

I/ Skinner, John E. 1872. Ecological Studies of the Sacramento-San Joaquin
Estuary. Calif. Dept. of Fish and Game, Decennial Report No. 8.
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S~’ATE OF CALIFORNIA GEORGE DEUKMEJIAN, Governor

CENTRALCALIFORNIA32Ol s STREET VALLEY REGIONAL¯.REGION WATER QUALITY CONTROL. BOARD--
SACRAMENTO, CALIFORNIA 96816-7090
PHONE: (916) 445-0270

21 October 1985

Colonel Wayne J. Scholl
U.S. Army Corps of Engineers
650 Capitol Mall
Sacramento, CA 95814

SACRAMENTO DEEP WATER SHIP CHANNEL - DRAFT GENERAL DESIGN MEMORANDUM AND EIS,
YOLO COUNTY

We have reviewed the subject documents and have’the ¯following cQmments. The EIS
needs to be improved before it isacceptable, o

The Corps acknowledges that there are~elevated salinity concentrations~In
the Port and the Deg.P Water Channel from discharges of saline ship ballast,
but believes that correction of this problem is not a concern of this
project since expansion of the Channel is not supposed to increase the use
of the Channel. We disagree. The saline brine discharges in the Deep
Water Channel are solely the result of the presence of the Channel.
Therefore modifications to the Channel should work towards mitigation of
the problem. The Port’s policy of having ships recirculate their ballast
water in the lower Delta is not enforced by the Port, so is not effective.
An evaluation of alternatives for control or mitigation of ballast dis-
charges should be performed.

2. The Corps has proposed to monitor Delta salinity concentrations and
mitigate any increases. Of the mitigation alternatives discussed, only the
release of Central Valley Project (CVP) water could be imple~nted quickly
to counteract salinity increases. The Corps or the Bureau of Reclamation
should determine whether an extra 40,000 AF of CVP water will be available
for release during dry years.

3. The digital model was unable to quantify dry year salinity increases caused
by this project. Without this predictive capability, how will the nec-
essary CVP water releases be calqulated if Delta salinity standards are
exceeded? (We presume that the Corps will not take responsibility for any
and all violations of the salinity standard.)
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Colonel Wayne O. Scholl -2- 21 October 1985

4,. The heavy metals tests, particularly~theelutriate tests, indicate a
~, serious potential for exceeding water quality criteria. Elutriated copper
’ is 39 times the EPA acute water quality criteria. No data is presented to

support the Corp’s conclusion that sedimentation basins and dilution in the
receiving water will prevent metal concentratlon~ from exceeding water
quality standards. El utriate tests should be performed on agitated then
settled sediment samples to better~simulate settling basin effluent. If
elutriate samples are still above receiving water limitations, bioassays
should be conducted on the return water and the zones of dilution should be
calculated. We are particularly concerned with the limited mixing which
will occur in the constructed portions of the Deep Water Channel.

5. Appropriate agencies, including this office, will need to review the
proposed salinity monitoring program.

If you have any questions, please contact Karen O’Haire at (916) 323-7459 or
Kenneth Landau at (916) 322-1587.

WILLIAM H. CROOKS ¯
Executive Officer

cc: Department of Fish & Game, Region II, Rancho Cordova
Department of Water Resources, Central District, Sacramento
State Water Resources Control Board, Sacramento
Water Quality Control Board, Region 2, Oakland
Mr. Melvin Shore, Yolo Port District West Sacramento
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Memorandum

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD , CENTRAL VALLEY REGION
3201 S Street Sacramento, (3alifornia 95816 Phone: 445-0270

~....~
Kenneth D. LandauTO: Karen A. O’Haire FROM:Chief, North Valley Regulatory .:",. Area Engineer

SACRAMENTO RIVER DEEP WATER SHIP CHANNEL
SUBJECT:

The following is a summary and comments on the water quality aspects of the
"Draft General Design Memorandum and Supplemental Environmental Impact Statement
(August 1985)" and "Draft General Design Memorandum Appendices (August 1985)"
prepared by the U.S. Army Corps of Engineers (COE) for expansion of the Sacra-
mento River Deep Water Ship Channel. These documents include updated Delta
n~del studies and sediment sampling.

PROJECT DESCRIPTION

lhe project consists of widening and deepening the Ship Channel from Pittsburg
to the Port of Sacramento. Two major revisions to the project have occurred:
the submerged sill in the Ca.rquinez Straits has been eliminated unless later
found necessary for salinity control, and the design width of some portions of
the channel has been reduced.

.SALINITY STUDIES

Additional salinity impact studies have been conducted using COE’s Bay-Delta
hydraulic model and computer models, concluding that there will be no overall
salinity impact from the project. Model resolution was generally 10 mg/l to 30
mg/l TDS, with the greater accuracies in the upper Delta and Sacramento River.
The model was run under average and critically dry hydrologic conditions, with
several different water export scenerios. ~Deepening of both the Sacramento and
Stockton~Channels was included in the model. The models sh~wed..~_20 mg/l TDS
increase at Rio Vista and decreases in TDS of similar magnitude in the general
vicinity. These changes were not considered statistically significant. COE
concluded that there might be some slight shifting in salinity distribution in
the Delta, but no overall change in Delta salinity.

Because of these conclusions, COE has dropped the construction of the submerged
sill for Delta salinity control, proposing instead to monitor Delta salinities
to verify that no adverse changes occur. The Corps proposes to construct the
sill or take other action if needed, but funding is no longer included in the
project. There are no details of the proposed salinity monitoring program or
the criteria for determining that mitigating action should be taken.
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S~cramento River Deep Water -2- 21 October 1985
Ship Channel

Computer modeling indicates that duringcritically dry years additional fresh
water may have to be released through the Delta to maintain minimum salinity
levels. Several computer runs were performed with various "worst case" assump-
tions, resulting in additional releases from zero to 40,O00~acre-feet/year. COE
proposes to use Central Valley Project water for this purpose, although~corres-
pondence between COE and the Bureau of Reclamation does not demonstrate a
committment by the USBR for the releases. COE is proposing to not study this
matter any more since the Corps believes it unlikely that the results will be
definitive. (Comment: If COE and USBR cannot figure out the salinity in-
creases due to the Ship Channel deepening,.it seems unlikely that they will be
able to determine whether CVP or SWP water should be released to maintain
standards during critically dry years.)

SHIP BALLAST

The report acknowledges that salinity levels are elevated near the Port of
Sacramento due to ship ballast discharges, but proposes no controls for current
or projected discharges. There ~re currently 100 to 150 ships/year using the
Port of Sacramento, increasing to 450 to 475 ships/year in 2037. COE believes
that this increase in shipping will occur whether or not the project is done, so
they feel consideration of ship ballast discharges is not pertinent to this
project. The only control on these discharges is a Port of Sacramento recoarnen-
dation that ships recirculate ballast water in the lower Delta to minimize
saline discharges in Sacramento. The Port authorities do not, however, police
ballast discharges.

SEEPAGE

Analyses indicate that seepage would increase in the most unfavorable areas by
no more than ten percent due to deepening of the Channel. COE concluded that
increased seepage will be undetectable in most locations.

HEAVY METALS

.Six six-foot deep hnttnm
Four bottom cores were collected in 1983 for elutriate analyses. No elutriate
tests were performed on samples from the man-made portions of the ship channel
as there were no apparent sources of contamination and there was little time for
accumulation. According to COE the elutriate test was designed for open water

edisposal and does not allow for settling o~ particular matter as ~s propos d.
COE says that a "high percentage" of heavy metals are bound to sediments and are
removed by settling, particularly copper, lead and cadmium.

For total metals in the sediments, only mercury exceeded either the STLC or EPA
criteria. For total mercury, all 22 samples exceeded the EPA chronic concen-
trations, and eight of the 22 samples exceeded the EPA acute concentration, For
the elutriate tests, one or more of the samples exceeded EPA criteria for
Cadmium, Chromium, Copper, Lead, Mercury and Zinc. The maximum copper concen-
tration was 39 times the EPA acute water quality.criteria. The other metals
were only twice the acute criteria. COE believes there will be no problem given
the "significant" reduction of metals in the settling basins and an unspecified
allowance for a mixing zone in the receiving waters.

KDL:IJl
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STATE OF.CALIFORNIA--THE RESOURCES AGENCY GEORGE DEUKMEJIAN, Governor

¯
bEPARTMENT OF FISH, AND GAME

(~
1416 NINTH STREET
SACRAMENTO, CALIFORNIA 95814

(916) 445:-3531

October 21, 1985

Colonel Wayne J. Scholl
District Engineer
Sacramento District
Corps of Engineers
650 Capitol Mall
Sacramento, CA 95814

Dear Colonel Scholl:

The Department of Fish and Game has reviewed the August 1985 Draft Supplement
to the Final Environmental Impact Statement for the Sacramento River Deep
Water Ship Channel (DWSC) Project. The Department concurs with and supports
the fish and wildlife mitigation plan developed using the Habitat Evaluation
Procedures MethOdology.

The Department reco~ends Lower Sherman Island be pursued further as a
potenital enhancement site for the DWSC Project. We would be pleased to meet
with your staff to discuss and develop site specific disposal plans for the
open water portion of the island.

If the Department can be of further assistance, please contact Paul T. Jensen,
Regional Manager, Region 2, 1701 Nimbus Road, Rancho Cordova, CA 95670,
telephone (916) 355-0922.

Sincerely,

Jack C. Parnell
Director
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Res~lrces Building GEORGE DEUKMEJIAN Air Resources Board
1416 Ninth Street GOVERNOR OF =Calif°rnia C°astal Commission =

California Waste Management Board95814 CALIFORNIA Colorado River Board
Energy Resources Conservation

(916) 445-5656 ~ and Development Commission
San Francisco Bay Conservation

and Development Commission
Department of Conservation State Coastal Conservancy
Department of Fish and Game State Lands Commission
Department of Forestry State Reclamation Board

State Water Resources ControlDepartment of Boating and Waterways BoardDepartment of Parks and Recreation THE RESOURCES AGENCY OF CALIFORNIA gegional Water Quality
Department of Water Resources SACRAMENTO, CALIFORNIA Control Boards
California Conservation Corps

Colone! Wayne Scholl
Army Corps of Engineers
650 Capitol Mall October 28, 1985
Sacramento, CA 95814

Dear Colonel Scholl:

The State has reviewed the draft general design memorandum and supple-
mental EIS, Sacramento River Deep Water Ship Channel, Sacramento/Yolo/
Solano Counties, submitted through the Office of Planning and Research.
Review was coordinated with the State Lands Commission, Water Resources
Control Board, and Departments of Boating and Waterways, Fish and Game,
Parks and Recreation, Water Resources, Health Services, and Transportation.

The Department of Fish and Game concurs in the fish and wildlife mitigation
plan developed using the Habitat Evaluation Procedures Methodology. The
Department also recommends pursuing Lower Sherman Island further as a po-
tential enhancement site. Department staff would be pleased to meet with
Corps personnel to discuss and develop site-speclfic disposal plansfor
the open water portion of the island. Contact person is Paul Jensen,
Regional Manager, 1701 Nimbus Road=, Rancho Cordova 95670 or (916) 355-0922.

The State Lands Commission and Regional Water Board have already responded
directly to you on this matter by .letters of October 21, 1985..

Attached are comments received from the Department of Water Resources.

Gordon F. Snow, Ph.D
Assistant Secretary for Resources

Attachment

ca: Office of Planning and Research
1400 Tenth Street
Sacramento, CA 95814

(SCH 85091719)

A-8
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Wi, hnve reviewed the, subJocl" l)i’lll:t (:t, liu~nl lJc~l[il H~,lulirail~hilii :ind ~Ulll)ltulien~a[

I,hlv I i-Olliiit,lltlil llilpllCt ~tl~t,iiltlll~ ~li{~ll wilH ~riillHiiil t[c,d h7 ~lio

nll~l I’(,l’OI!llllllll(Iil[" I

Emmnton dur~n}~ very ].ow Delt~ outflows. In reality, the impact on salinity
d.e to the 4eepenln~ shoul4 be zero ~t zero Deltu outflow, then increase to a
po~t at low Delta o~tflow, then dec~e:*se again to zero at high Delta
ou t £ low.

()uP rlt~w ;il)l)ronch wnn deve].ol)ed and incorporated iilto the l)el);iFtnlont’s
St~itewlde Ol)erut~oil Study Hodel to determine the sall.nlty impact ~it l£nunaton.
Thls method ut~llzes ;Ill empirical salinity-flow r~lat~onshlp at Collinsvil.le
developed by the Department and a salinity grad.lent relationship between
Collinsville and Enmlatou iis def.[veal usln~ the Corps’ physical nlodel results
for the base nu4 ¢lilln~lel deepening cases.

The Departulelit feel9 that the latest 8pproach is a more realistic way of
~etermlnlng the iml)act than the methods previous].y used and presented in the
report. This approach showed an average impact to the CVP and SWI~ of
approximately 35 T~ per year during critical periods. This impact could be
as high as 55 TAF per year but no lower than 15 TAF per year. Although it is
true that this impact is a small percentage of total CVP and SWP yleld~ we
feel that it is a definable impact. Therefore, we disagree with the statement
In the last paragraph on page V-15, third paragraph:

"’Discussions with DWR an4 USBR personnel indicate the impact Is
not clearly definable at this time."

and the statement on the same page, second paragraph:

"’Based upon reasonable estimates to date, the impact to the fi~
yield of the SWP and CVP could var9 from zero to as much as
40,000 acre-feet."
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David N. Kenned7
I)I rector
A’I’$S 485-0587
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OFFICERS
MICHAEL H REMY

DW,GHT STEE’E . THE PLANNING AND
vi=, p,,,i~,.t, CONSERVATION LEAGUE
BARBARA EASTMAN

JOHN HOBBSSOUl .... Ca’ll ..... 909 12TH ST., SUITE 203 ¯SACRAMENTO, CA 95814 ¯ (916) 444-8726
Executive Director
GERALD H MERAL Ph DG .....,c ...., September 4. ]985
COREY BROWN
.OARD OF D,RECTORS
AUDUBONSOC’ETY Colonel Wayne SchollBAY AREA CHAPTERSCALWORNIANATIVE Army Corps of EngineersPLANT SOCIETY
CALIFORNIA STATE

PARK RANGERS ASSN.
CALIFORNIA TROUT
CALIFORNIANSAGAINST WASTE Dear Colonel Schol i :CONSERVATREE pAPER
FRIENDS OF THEEAR’H Thank you for sending us the Draft Supplement to the Final EISGREENPEACE PACIFIC

SOUTH*SST for the Sacramento River Deep Water Ship Channel. In this letterLEAGUE TO SAVE LAKE
TAHOE.AR,NCO.SERVAT’ON we will limit our comments to the question of salinity intrusion
LEAGUE caused by the project.MONO LAKECOMM,TTEE We believe that the conclusions and recommendations on the subjectTRAIN RIDERS ASOC,
OFCAL,FORNIA of salinity iDtrusion are inadequate and misleading. Based on the

WESTERN RIVER GUIDES
ASSOC’AT’ON information in the Supplement, we would have to oppose projectWILDERNESSSOCIETY

~,c;.:.~;,~,.;o construction until adequate mitigation for the inevitable salinity
"~’:;.~;;. intrusion is proposed. Despite a variety of attempts to downplay
..,~.%"~,’.’° the problem, the report concludes that the project would cause a loss
.... ~.,~I.~’,° of CVP/SWP yield of from 30 to 153.000 acre feet per year. Since
%"..’,~?’=.’.’oV.., the report does not indicate which hydrology the Department of Water
......... Resources used to draw these conclusions, it is possible that actual
~ ...... yield loss could be much higher. This is because year 2020 hydrology

~"~;. is much more sensitive to salinity intrusion than 1980 hydrology (due
~o,~ ..... to reduced Delta inflow caused by upstream depletions). It is also
"~;;~’.’;..~ likely that the DWR methodology assumed Auburn Dam in place, an assumption
..... ~ .... which now appears unlikely.
. ........ Even assuming the hydrology methodology was conservative, the loss

........... of 30,000 to 153,000 acre feet of yield is of tremendous.consequence.
-,~:~.,..’~;:~:o. The cost of constructing facilities to replace this yield would be
" ~’ ~ ,;’::, ’.’o between $200,000,000 and $I,000,000,000 given the cost of new
~o-~,oo. multipurpose water projects. The statement on page V-15 that spending

...’.’:.’:::o from a half million to several million dollars to further study this
~ ...... problem is ridiculous, giventhe potential costs of making a mistake.
c~.,.;.=~,o, The mitigation proposed is what we have learned to expect from the
~;~.. Corps: nothing.. No mitigation at all is proposed despite the studies
%,%%’&~"" which show a definitive loss of yield. Monitorin~ will at best lead to
~,~’:.~,~’ disputes about respons~bility, which the Corps will win because there
=0~..o is no mitigation agreement or requirement.
~’:o,"’o=." We believe that further study of this problem is mandatory, and that
........... mitigation in advance of construction is required. Loss of y~eld for
~ ......... the CVP and SWP is of critical concern, not only to the Contractors,

..o~;~:, but to those who believe that the projects must protect the Bay and Delta

............... with project yield.
~.,oo,oo Thank you for considering our comments.

.......... sincerely

w ...... PoDDeD,, Gerald H. MeralR,=..,o w ..... Execut ive Di rector

ASSOCiatiON _A_-9
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OFFICERS

ow,,:~: S~EELE THE PLANNING AND
v,=. p,..,~ .... CONSERVATION LEAGUE

~........ c.,,,o .... 909 12TH ST., SUITE 203 ¯ SACRAMENTO. CA 95814 ¯ 1916) 444-8726
~ .....,c ...., September 4. 1985

¯ u~u~o,,soc.~ Congressman George Mi I ler

~..T soc,~T. Dear George:

CA..,O..,..S.~.,.ST.~ST.Enclosed is a letter we have sent to the Corps of Engineers
co.~...........~, regarding the deepening of the Sacramento Deepwater Ship Channel

~..~. It is obvious from the report that the project could have a
.o,,T...s~ significant impact of the SWP/CVP yield, or on Delta water quality.
¯ ~.o~ We urge you to review the report, especially pages V 1-16, and to
~E oppose any project authDrization or construction until the question
co..,~T~ of mitigating this damage to the Delta is settled. It is obvious
o.cA~,,o~.,~ that the Corps currently intends to provide no mitigation at all,
~so~,~T,o. and simply place a greater burden on the SWP and CVP.

.......... This project is politically popular in the Sacramento area,

....... but that is no reason to ~nflict considerable damage on the Bay-
"°°~..~. ..... Delta ecosystem, or to use up very expensive and valuable yield
~.... from the CVP and SWP.

best regards,

Exec ut i ve Di rector

cc; Tom Graff
David Kennedy
David Houston
Congressman Vic Fazio
Congressman Bob Matsui
Colonel Wayne Scholl
Alvin Greenberg
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PORT OF SACRAMENTO

Cal~ornia’s Capital Pod
J !

October 24, 1985

File No. 5030

Colonel Wayne Scholl
District Engineer
U.S. Army Corps of Engineers
650 Capitol Mall
Sacramento, CA 95814

Dear Colonel Scholl:

Attn: SPK-ED-D

Following are comments on the Draft General Design
Memorandum for the Sacramento River Deep Water Ship Channel:

1. Page I-3. Fourth paragraph. The mitigation acreages
of 45 and 156 acres listed are out of date.

2. Page IV-6. paragraph 16.b. Acreages listed for fish
and wildlife facilities are inconsistent with latest ~nformation
available to us.

3. Page X-I. Paragraph 47. Benefit-cost ratio listed is
incorrect -

See appendices: Draft Supplemental Fish and Wildlife
Coordination Report:

i. Page 4. Par.2. The references to Wetlands at Lake
Washington are inappropriate in this context. These areas are
being treated separate from this project.

2. Page 6. Par.l. Where is justification for requiring
mitigation for loss of upland habitat? Which law?

3. Page A1-8. no. 4. This statement not necessarily a
true assumption.

4. Page AI-10. no. 8. Second sentence. We do not agree
with this statement.

A-IO
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PORT OF SACRAMENTO

..... ~Colonel Scholl .... ¯     ~ ~
~ i0/24/85 .. .............. ~
Page 2 . ~- ~ .... , ~

5. Page AI-II. First paragraph. Repeat our comments on
page 6, paragraph i. See no. 2 above.

6. Pages 9 and 10 of McKevitt letter:

References to cost of $i,000,000 to provide mitigation site
should be qualified as a preliminary estimate.

We want to address an alternate site for consideration as
mitigation. The Port ownes about 150 ac~es on Prospect Island,
west of the ship channel. We have chosen to allow most of this
property to revert to wetlands by the means of not repairing a
levee. It is possible the Port would consider dedicating this
land in fee for a wildlife refuge in place of the 63 acres
suggested by USF & WS.

Sincerely,

/~_o~n_T.~Christian
¯                                                ~ Chief Engineer

JTC/ns
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THE BAY INSTITUTE
OF SAN FRANCISCO
a public service research organization

Colonel Wayne Scholl October 24, 1985Board of Directors Department of Army
Harrison C. Dunning Corps of Engineers
Davis Sacramento District
Chair

650 Capitol Mall
Regina A. Sneed Sacramento CA 95814
San Francisco
Vice Chair re: Sacramento River Deep Water

Paul C. Silva
Ship Channel-- Supplemental EIS

Berkeley
Secretary

Ruth Church Gupta
Dear Colonel Scholl:San Francisco

Treasurer
This letter responds to the request for comments on the

Ellen Stern Harris above cited document.Beverly Hills

William M. Kier Comparzng the findings and recommendations of this rep6rt, and
Kyburz the Draft General Design Memorandum Appendices, to the original
Philip A. Meyer (1980) reports on this project reveals that the effect of the
Davis channel deepening on salinity intrusion is no longer considered

Will Siri to be an important issue.

El Cerrito
The downplaying of this factor is noted in the section (p. IV-3) of
the EIS describing salinity mitigation plans, which states only:

" - A monitoring program is being established to define
salinity impacts of the deepening project, if an~. If
an impact is defined, a mitigation plan will be developed."
(emphasis supplied)

Similarly, the General Design Memorandum section (p. E-16 ff) on
test results for salinity changes relies upon conclusions from Bay
Model testing to go so far as to state that the" deepening project
could decrease salinity. Given the Bay Model’s known limits for

chemical and biological testing, this could be an egregious error.

Increasing salinity of the Bay-Delta aquatic system must be regarded
more seriously in terms of effects on human health, through
domestic water supply intakes located in the Delta, and in terms of
effects on fish and wildlife. The reference to water quality in
the EIS (p. 11-4) states that total dissolved solids "generally
exceed the 500 parts per million (ppm) objective between Mile 35

William T. Davoren, and the Port of Sacramento." Linking this increase "primarily to
Executive Director salt water ballast discharges from the ships at the port"

5080 Paradise Drive implies thatthis is an easily controllable source, but practice

Tibur0n, Caiifornia does not ever meet expectations in such matters. At any rate, any
94920 improvement in enforcement on this source will probably be wiped

out by increased use of the port due to the deepening project.
415/435-5922

Cable:. BAYSPEX Please understand that the Bay Institute is not criticising the
GDM or the EIS failures to regard the salinity intrusion subject

A-II
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Letter to Colonel Scholl Sacramento River Channel Deepening    page 2

adequately as support for the objections of the Bureau of Reclamation or
the Department of Water Resources to the deepening project.

Indeed, the water diversion actions_ of the past 50 years by these two
agencies, and the drainage water problems resulting from the activities
of the Bureau of Reclamation for the past 30 years, are the factors which
make any additional salinificatlon of the Sacramento-San Joaquin Bay-Delta
system a critical matter. The ocean is marching to Sacramento.

The Sacramento River Deep Water Ship Channel’s effect on salinity intrusion
must be considered in the context of the following major problems of this
river-bay system which ~have become documented only since 1980 when the
earlier project report was published:

I. Salinity and tds have been documented as major deterrents
to successful striped bass, and probably salmon, spawning
in the lower San Joaquin River.

2. The San Joaquin River has become an agricultural waste drai~
for m~ny months of the yea~, w~th hea.vy-~etals, as well as
herbicide and pesticide residues, and increasing tds.

3. Populations of striped bass, salmon, steelhead, and Dungeness
crab now stand at approximately 15 percent of 1960s pop-
ulations, and increasing salinitY, toxins and heavy metals
must be considered major contributing factors.

4. The interim standards of the State-Federal water quality
control plan (Delta Plan -- the Water Quality Control Plan
for the Sacramento-San Joaquin Delta and Suisun. Marsh,
SWRCB 1978) designed to protect fisheries have failed every
Sear since 1978 to attain the promised Striped Bass Index
of 79.

5. There is not yet in place any effective legal control to
place a cap on the amounts of Sacramento River water which
may be diverted or exported from the system by the federal
Central Valley Project and the State Water Project, a condition
which promises to exacerbate the deepening channel’s impact
on salinity intrusion in the years ahead. Note exhibit attached.

6. Similarly there is not any quantum amount of river flow set
aside for yet undefined needs of San Francisco Bay, for
economic as well as environmental purposes.

7. The long established, and respected, Striped Bass Index this
year has dipped to its lowest point in history, 6.3.. I am
attaching an explanation of this factor, along with a chart
adapted from the Department of Fish and Game data, so that
the seriousness of this event will be recognized by you
and your staff.      The.end of natural reproduction of
the striped bass in the Bay-Delta system is apparently at hand.

C--091 045
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Letter to Colonel Scholl Sacramento River Channel Deepening page 3

8. The latest "drain" on the freshwater flows of the Sacramento
River comes in the form of the heralded Cooperative Operating
Agreement between the Bureau of Reclamation and the Department
of Water Resources. This agreement removes, in almost every
year, another 800,000 acre feet of Sacramento River flows for
export to the San Joaquin Valley or the Southland.

Due to all of the above, Colonel Scholl, it is vital that the problem of
salinity intrusion be treated more adequately in the subject report and
the EIS. However, I do not want to encourage you in the belief that effects
of the project on salinity intrusion can be mitigated successfully -- or
should be mitigated. The no-project alternative i~ advisable at.this time.

The collapse of the Bay-Delta system, biologically, is the direct result of
unilateral projects by many federal, several state and a hostof local and
private developments already in place. Many more projects are proposed, to
continue the century old trend of total exploitation of the freshwater
resources of the Sacramento River.

Although~the Bay Instit~te. pl~ces primary.blame for the degradation of the
Bay-Delta system 6n wafer d~version and export projects, with the added
insult of toxic drainwaters discovered to be emanating from irrigation of
the western San Joaquin Va!ley for 30 years, it is unfortunately true that
we have reached the point where no additional projects should be approved
until the deleterious effects of past projects have been recognized
and corrected.

In my opinion, even so-called remedial projects, such as the Montezuma
Slough construction of the Plan of Protection for the Suisun Marsh, should
not be seriously considered at this time. The federal govezrm~e~t and the
State of California need to rest on their oars for a decade or two, while
the impacts of the past 50 years on the most important and complex estuarine
system of the west coast of the United States are evaluated and -- if and
where possible -- "mitigated" at the expense of the major public projects,
for financial support, and expense of the earlier private and municipal
projects, for water supply support.

The.public has come to not trust government agency planning on rivers, espec-
ially the Sacramento-San Joaquin’ system. The collapse of the Striped Bass
Index -- and the fishery it measured -- offers a prime example of placing
trust unwisely in a "scientific" measurement designed specifically to gage
impacts of water projects on natural values.

Consider that several decades of work went into devising the Peripheral Canal
with the technical assurance that it would result in a Striped Bass Index of
II0 on a scale of 120. From 1959 to 1976 the predicted and the observed meas-
urements of striped bass abundance were very close. Since 1976 this applied
science related to water flows and project diversions has not worked. The
biologists and engineers who fashioned the SBI cannot now explain why it
no longer functions as a reliable predictor of striped bass abundance and
is indeed instead the Dow-Jones of defeat for man’s 40 years of effort to
maintain the striped bass in co-existence with water development.

Respect          m

William T. Davore~, E~utive Director

C--091 046
(3-091046



Letter to Colonel Scholl Sacramento River Channel Deepening EXHIBIT A

STRIPED BASS INDEX
BY YEAR

120-                        ,

STRIPED
BASS ance

INDEX
80

(SBI)

40-                            %

20-                                             OBSERVED
(actual)

0-
60 65 70    75 80 85

YEAR
J~HE BAY INS~IT~T~I Adapted from CDFG
.OF SAN FRANCISC’OI

>,

The Striped Bass Index correlated well with river flows and big
water ..Pr0ject diversions from 1959 to 1976, but has mystified
biologists and engineers since. The lowest index figure since
1959 (6.3 SBI) was recorded in July 1985 -- despite average
weather runof£ flows)~desPite controls in an approved federal-
state water quality plan for the~Delta and=Suisun Marsh that
calls for the Central Valley Project and the State Water Project
to meet an SBI of 79. This 79 level is calculated to reflect
the young-of-the-year populations of striped bass if the.two
projects had never been built, these are the "without project"
conditions. The same data base created by federal and state
biologists and engineers estimates that the average Striped
Bass Index for the period 1922-67 was 106 SBI units.

All such calculations represent the bygone era of basing all
fisheries planning on obtaining "mitigation" measures from the
state and federal projects.. The scientific adequacy of such
methods is now exposed as.limited, single-species, project&
oriented and totally incapable of ]considering the multiple
biological, chemical,physical and hydrodynamic factors
that comprise a naturally productive and healthy estuarine osys=em.
Thelate and~unlamented Peripheral Canal, for example, was projected
to achieve an SBI of ii0. In retrospect, such assurance seems
preposterohs: the government biologists responsible for operating
the SBI have not been,able to explain its failures to function
since 1976! The effects of.toxics on striped bass reproduction,
as an illustratlon of historlc shortfalls, was not even considered
seriously until a special task force report in 1982. Now. we know
the striped bass may not survive another reproductive cycle in
the San Francisco Bay-Delta system. We are wiser, but sadder.
Prepared andsubmltted by the Bay Institute of San Francisco
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Letter to Colonel Scholl Sacramento River Channel Deepening EXHIBIT B

THE DECUNE OF THE DUNGENESS CRAB IN THE BAY

SAN FRANCISCO/GULF OF FARRALONES

8-

Oo

NORTHERN CAUFORNIA ,’
24- oC~ocent C~ ¯ Eureka ¯ Ft. B~gg ,

MILLIONS                                                                           ’I

OF
POUNDS

191S 1980-198S
SEASON

~., ,A. ~.~,..~0 Adapted Imm CDFG Flsh ~uNetin 172

The Department of Fish and Game does ,not believe the sustained
population decline of the Gulf of Farralones crab fishery relates
directly to’deteriorating conditions in the estuarine environment
of San Francisco Bay. ~ny Dungeness crabs enter ~he Bay a~ a
very early stage of development, and retu~ to the Pacific Ocean
12 ~o 1~ months la~er. ~e n~er of crabs entering =he Bay
is probably a direct reflection of Del~a outflow ~ ~= the
more Bay wa~ers
more strong are She ocean corren~s euter~g ~he bay. The heavier
ocean waters scour ~he bottom
small crabs and o~her ~r~ne-es~r£ne fo~s of l£fe ~hroughout
~e Bay

Prepared and subm~ed by ~e Bay Institute of San Fr~c£sco
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Letter to Colonel Scholl Sacramento River Channel Deepening EXHIBIT C

Prepared and submitted by the Bay Institute of San Francisco
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Sacramento District Corps of Engineers
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Attention: SPKED-W

Re: Sacramento River Deep Water Ship
Channel EIS

Gentlemen:

I enclose a copy of a letter dated October 21, 1985
fromJohn F. Wright of Murray, Burns and Kienlen, civil

,engineers, addressed to the undersigned. I submit this letter
as comments on the DSEIS for the above-referenced project.

Thank you for your attention to these commen~s.

Very truly yours,

HOB : gsk
Enclosure
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MURRAY, BURNS AND KIENLEN                                      ~
A ~OR~ORAT|OH

CONSULTING CIVIL ENGINEERS

~’012 H STREET, SUITE 201

SACRAMENTO. CALIFORNIA 95814

TELEPHONE (916} 443-~5~3
JOSEPH 1. BURNS ~. ASCE ANGUS NORMAN MURRAY
DONALD E. KIENLEN M. ASCE ~NSULTANT

October 2i~ 1985
JERRY 1. ELLIOTT M. ASCE
}OHN F. WRIGHT P.E.

~Mr. Harry O’Brien
Coblentz, Cahen, McCabe & Breyer
Attorneys at Law
Thirty-fifth Floor
One Embarcadero Center
San Francisco, California 94111

Dear Mr. O’Brien:

By letter dated October 9, 1984, and received October 15,
1985, Mr. George Biagi, Jr., transmitted a copy of "Design Memo-
randum No. I, Sacramento River Deep Water Ship Channel, Draft
General Design Memorandum and Supplemental Environmental Impact
Statement" ~ated,August 1985., for review and direct comment to
you.

I have reviewed Design Memorandum No. 1 and my comments are
as follows:

i. Page II-2.b. Climate
Line 4 - "water months"

Comment
It appears that "water months" should be winter months.

2. PageIV-I 14.b(1)

Comment
Thls section does.not include the spoil.site en Sherman

Island - designated as S 20.

3. Page IV-3 (2)

Comment
Spoil site S 14 on the tip of Grand’Island is a very

important source of material for levee repair of the Delta
islands. Material has been removed from this site for many
years to rehabilitate the levees in the Delta. The use of
this area as a spoil site should be continued. Any plans to
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establi~sh a recreation area on this site should be
di~sc~uraged.         "

4. Page V-17 and Page V-18, Table V-5
In the area along Cache Slough adjacent to Reclamation

District~No. 2084the ~report indicates that "this area is at
a lower elevation .and may have.seepage increased by the
dredging.~; Flow net analysis indicates a maximum increase of
8percent in seepage after dredging. However, ’if this area
is subject to flooding as part of the Yolo Bypass, this
theoretical~-±ncrease may be of no significance."

;’ Co~en~ ’    "’                                                        ’
Flooding of Reclamation District No. 2084 is very rare.

Seepage does occur during the winter months when Cache Slough
is highadjacent to the District. Ifincreased Seepage does

.occ.ur during the spring and summer months,thenthere is a
definite concern’to Reclamation DistrictNo. 2084 and the
landowners.. Any increase in seepage should be mitigated.

5. Page VI,2 ..                                               "                    "
’ .-.    It is stated that the Sacramento County, Department of
Parks and. Recreation is interested in park development on the
spoil site on Grand Island.

Comment                       .
. .’As mentioned pr.eviously, this spoil site is avery

important source of material for the Delta islands’.~, By
continued removal of material from. the si~e, it.allows for a
deposit area for dredged material that-periodically must be
removed near the junction of the Sacramento River and Cache
Slou~h. This site should be retained as a spoil site for the
dredged material and any~se for recreation-purposes should
be discouraged.

6. Page IV-3 (2). The Design Memorandum indicates that the
narrow portion of the channel in Cache Slough between
Mile 15.0 and 18.6 will remain at a 300-foo~ width.

Dredging work on this portion of the channel would not
be initiated until the third year after the start of con-
struction. It is estimated that 0.5 million cubic yards, of
material will be removed from this reach to deepen the chan-
nel to the required depth.
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Page VII-10 (3) (b). It is stated that the reach between
Mile 15.0 to 18.6 "is the narrowest portion of the natural
waterway. This portion of the channel carries high winter
flows from the Yolo Bypass and is hence subject to high
current velocities."

Page VII-10 (4) states "For comparison, also shown in
Table VII-4 are channel widths for a vessel with a 100-foot
beam and 800-foot length since it is known that ships exceed-
ing these dimensions have previously called at the port."

Figure VII-2 and Table VII-4 both indicate that the
minimum bottom width for large vessels, 100-foot beam, is 340
feet.

Comment
In 1982 a 1,350-foot reach of the right bank levee in

this narrow reach slipped on the waterward side. The exist-
ing rock revetment and the waterward slope of the levee
slipped vertically a minimum of 3 feet and a maximum of
7 feet. Reclamation District No. 2084 repaired this portion
of the levee at a cost tothe District of nearly $27,000. It
was the District’s opinion that this damage was caused by a
combination of the depth of the channel adjacent to the levee
and the movement of the large ships using the channel.

It appears that a 300-foot channel width in this narrow
area adjacent to Reclamation District No. 2084 may produce
some adverse .effects to the levee and stone protection main-
tainedby the District. This concern should be addressed by
the U. S. Army Corps of Engineers in their final design and
construction plans for the deepening of the ship channel.

7. Page VII-13 Note ~/

Comment
A hyphen should be added after i- engths.

8. Page VII-14 Note i_/

Comment
Same as 7 above.
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9. Page VII-15    Note i/

Comment
Same as .7 above.

I0. ~aqe VII-16 Note I/

Comment
Same as 7 above.

II. Page VII-19.
Capt. Atthowe noted that ships have to increase speeds

opposite Reclamation District No. 2084 because of wind and
move crabwise 2 to 3 degrees off course to compensate for
wind.

Comment
In this narrow channel this increase of speed and the

crabwise position of the ship could have an adverse effect on
the levee along Reclamation District No. 2084 on the right
bank of Cache Slough.

12. Page VII-25. 37.
It is stated that at this time that no levee setbacks

are planned. However, surveys in the Cache Slough project
reach (Channel Mile 15.0 to 18.6) are being conducted to
determine the exact location of the channel in relation tO
the low levee along EgbertTract.

Comment
This area is of particular concern to Reclamation Dis-

trict No. 20~4~ ¯ Any plans for a levee setback in this area
should be caref~lly reviewed by the District. The proposed
channel deepenin~ appears to be very close tb the District’s
levee. This deepening could undercut the existing rock
revetment. The channel deepening should be moved more to the
center of the channel. Additional rock protection should be
added to the levee and bank in this area. Perhaps the main-
tenance obligation for the levees and rock protection in
these narrow locations should be the Corps of Engineers and
not the local District.

13. VII-25. 38. Bank ProtectionPage
Line 8 refers to paragraph 20.
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Comment
This should refer to paragraph 16.

14. Plate II Cross Section 960+80.
The cross section indicates that the channel will be

deepened to elevation -35 feet with 1-foot allowable over-
depth. This excavation will be very close to the right bank
levee, Reclamation District No. 2084. The proposal may
undermine the existing rock revetment on the levee.

Comment
This concern should be addressed by the Corps of Engi-

neers in their final design and construction plans for the
deepening of the ship channel.

15. Plate IV

Comment
U. S. Bureau of Reclamation overhead powerline crossing

the channel near Mile 4.0 is not indicated.

In particular, the main concerns to Reclamation District
No. 2084 and the property owners in the portion of the channel
located between Miles 15.0 and 18.6 are indicated as follows:

I. This is the narrowest portion of the natural waterway
and the ship channel is very close to the right bank levee.

2. The close location Gf the channel to the right bank
levee could be a concern due to large ships which could cause
damage to the revetment and levee by propeller wash, the pressure
created by the hydraulic comprgssion of the water as it is
"squeezed" between the vessel and the bank, and the need by the
ship to provide more Speed to compensate for water velocity and
wind. Proper bank clearance should be provided in the design and
construction of the channel.

3. Possible increase in seepage to the lands in Reclamation
District No. 2084. Any increase in seepage should be mitigated.

4. The "design vessel" used for the design o5 the 35-foot
deep channel has a beam of 83 feet and a length of 600 feet. -It
is noted that vessels of much larger size have made calls to the
Sacramento Port in the past.
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Perhaps Reclamation District No. 2084 should negotiate a new
agreement with the Corps of Engineers.or Port District whereby the
Corps or Port would be responsible for maintenance of the right
bank levee and revetment works between Miles 15.0 and 18.6.

Sincerely,

MURRAY, BURNS a~d KIENLEN

F. Wright~

cc: Reclamation District No. 2084
c/o Joyce Holmes
P. O. Box 785
Rio Vista, CA 94571
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1412 Sixteenth Street, N.W., Washington. D.C. 20036 202--797-6800

November ii, 1985

Colonel Wayne J. Scholl, District Engineer
Sacramento District
O.S. Army Corps of Engineers
650 CapitolMall
Sacramento, California 95814-4794

Dear Colonel Scholl:

We appreciate the opportunity to comment on the Draft
General Design Memorandum (DGDM) and Supplemental Environmental
Impact Statement (SEIS) for the proposed plan to deepen the
Sacramento River Channel between Pittsburg and.Sacramento,
California to a depth of 35 feet. We also-appreciate the
extension on~ the comment period which~Mr. Mike Wels~ of your
office.granted to us by phone on Oct.. 24, 1985. The National
Wildlife Federation is the nation’s largest conservation
organization, with over 4,8 million members and supporters.

There are several aspects of the proposed~plan which are
cause for concern. First, the DGDM and SEIS fail to adequately
demonstrate the need for the project~ Second, the documents
propose the construction of a submerged sill if the project
triggers salinity intrusion in the Sacramento River, but do not
consider the potential impacts of the sill on anadromous fish
and other aquatic organisms. ,THird, the DGDM and SEIS. propose
the disposal of.dredged material on areas which may harbor
endangered and candidate plant species. Additionally, the
dredged material contains heavy metals which may leach into the
groundwater system in the project area. The National Wildlife
Federation believes that this project.should not be authorized
until:

0 The need for deepening of this channel is documented;,

o The potential impacts of the submerged sill on the
aquatic environment are investigated;

0 Alternative, disposal sites are identified to replace
the proposed sites if surveys indicate the presence of
endangered or candidate plant species.

A-13
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Project Need Not Demonstrated

The DGDM (page If-12) states that vessel calls at the Port
of Sacramento decreased in 1982 and 1983, due to world-wide
recession and the United State’s Payment-in-Kind program. The
document then asserts that "vessel calls are expected to
increase as agricultural constraints are relaxed and the
economic situation continues to improve." The SEIS (page 31)
states that "very little increase in traffic is expected for at
least twenty y~ars." The stated need for the project is based
on speculation. Since no substantial traffic increase is
anticipated within the next generation, the channel project
should be deferred until evidence exists that it is needed.

The Corps anticipates that the San Francisco Bay to
Stockton Ship Channel deepening project is to be completed in
1987, according to Mr. Welsh. Stockton is less than 50 miles
south of Sacramento and may compete with the Sacramento channel
for deep-draft traffic. The DGDM states (page IX-I) that "A
thorough discussion of the methodology and procedures used in
deriving the navigation benefits was presented in July 1980."
The 1980 document said of the Stockton channel: "... only
limited construction has been accomplished on this project
pending completion of evaluation of the effects of deepening
the Stockton Ship Channel." (page 14) In light of the recent
completion of 3 out of 4 contracts on the Stockton Channel,
this statement is no longer valid. The U.S~ Water Resources
Council’s Economic and Environmental Principles and Guidelines
for Water and Related Resources Implementation Studies state
that "...     in the final delineation of the economic study area
for a given [Deep-Draft Navigation] improvement, there should
be adequate discussion of the trade area relative to adjacent
ports and any commonality that might exist." Neither the 1985
nor the 1980 document adequately addresses this point.

Potential Impacts of Submerged Sill Not Addressed

The documents fail to adequately address problems
associated with increased salinity intrusion which might result
from channel deepening. Neither the DGDM nor the SEIS
considers the hydrologic effects of. a submerged sill if further
salinity studies indicate that such a structure is needed. The
U.S. Fish and Wildlife Service, in cooperation and concurrence
with the California Department of Fish and Game, stated in its
1980 report on fish and wildlife resources pursuant to the .Fish
and Wildlife Coordination Act relative to the Sacramento River
Channel that "Given additional information on theprobable
effects of a submerged sill on such phenomena as the Delta’s
nutrient entrapment zone and the movements of aquatic
organisms, it is conceivable that the disadvantages to fish and
wildlife resources assignable to the submerged sill might be
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judged to outweigh the benefits to be gained by all interests
through the restoration of salinity levels to the pre-project
condition" (page ii). The report recommended that 3 steps be
taken by the Corps prior to installing a sill:

a) Funding of a special study by the Fish and Wildlife
Service to ascertain the probable impacts of such a
structure on fish and wildlife resources;

b) full and equal consideration of the recommendations of
the Fish and Wildlife Service, Dased on the said study,
in arriving at a decision concerning the advisability
of constructing the submerged sill:

c) preparation of a supplemental Environmental Impact
Statement addressing construction of the submerged sill
and incorporating the information obtained from said
study.

These recommendations were not addressed in the DGDM or in
the SEIS: the documents give no indication that such studies
will De conducted if a salinity problem arises.

Endan@ered Species Need More Consideration

No nave been released on the portion of thesurveys upper
project area for endangered and candidate plant species even
though critical ~abitats for several such species have been
identified on the lower portion of the Sacramento-San Joaquin
Channel (SEIS, page 23). The SEIS simply says that "if it is
found ... that any special plant or animal exists on any of the
dredged disposal areas, the site should be preserved to the
extent possible" (SEIS, page 41). In order to preserve a
disposal site, an alternative site must be chosen. It would be
prudent to identify the habitat of endangered and candidate
species and potential alternative disposal sites before the
project is authorized for construction.

Toxic Heavy Metals Could Leach from Spoils

Dredged material will be contained by dikes (DGDM, pp.
VII-23 through VII-25) to prevent toxic heavy metals from
washing into the river. The Corps found, in its Dredged
Material Research Program conducted from 1973 to 1978, that
spoil disposal on well-drained upland sites can lead to an
oxidizing, acidic environment which is conducive to the
leaching of contaminants, particularly heavy metals. Samples
of materials dredged from the project area show levels of
cadmium, chromium, copper, lead and mercury above 1984 EPA
acute criteria (SEIS, page 34). Some investigation into the
fate of these metals, should they leach into the groundwater
table, should De executed before project authorization.
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Conclusion

In conclusion, inadequate study has been made of the
possible environmental impacts of this complex project. Since
the need for a 35-foot navigation channel to Sacramento has not
been demonstrated, the National Wildlife Federation opposes
construction of this project.

Sincerely,

Constance E. Hunt
Water Resources Program

Edward R. Osann, Director
NWF Water Resources Program

CC: Janice yon Dohlen, President
California Natural Resources Federation
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SAN FI~AINCISCO BAR PILOTS

MAI.I~NO ~DDRESS,
SAN ~’CISCO. C~O~ 94111 P.o. Box 26409

415-362-~436 s~ ~cisco, cA 94126

November 21, 1985

UoSo Army Corps of Engineers
Sacrmento District
650 Capitol Mall
Sacramento, California 95814-4794
Attn: SPEKD-D

Subject: Comments on August 1985 Supplemental Environmental Impact Statement
to the 1980 Sacramento.deep water ship channel general design
memorandum.

.Gentlemen:

I have solicited comments on the above EIR from our Sacramento Com-
missioned Pilot members. All of the replies were generally favorable
therefore the San Francisco Bar Pilots support this project as described
with the following comments:

I. We urge the bends in the reaches from mile 18.6 to the port be
expanded to accepted design specifications consistent with the
economies involved.

2. We appreciate the Port’s position with respect to funding and
support a two phased construction schedule. For safety we
also endorse their consideration of special operating restrictions
or measures in the interim period after deepening and prior
to widening°

I am available at this office to answer any further questions you may have~

Yours truly,

Captain W.W. ?~e/yer
Port Agent

687-068/47009 A- 14
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